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Don’t simply order X-Ray plates—say 
“Paragon” plates. Get the best value 
for your money. 


“Paragon”’ plates are the standard by 
which others are judged. ‘As good as” 
is easily claimed, but a test on Kidney, 
Head, or other heavy parts may prove 
enlightening. 

The new sources of Gelatine supply 
enable us to turn out plates of the 
old-time quality. 

“Paragon”’ plates were the first fast 
American made X-Ray plates, and still 
set the pace. 


Those who “know” use “Paragon” 
plates when they must make good. 


Easy to Develop 


Our straight time method gives 
beautiful results—all the delicate shades 
that help in the diagnosis of important 
but questionable cases. 

Our Milli- Amp-Second exposure 
method, combined with time develop- 
ment, in tank or tray, makes radiography 
so easy your office assistant can take 
the plates, leaving you free for the more 
important work of diagnosis. 

For the busy man, we can also supply 
high grade Metol Hydro developer 
ready for use by dissolving in water. 
The famous B-D formula in one or two 
gallon size. 

Our single solution Metol Hydro No. 3 
in 10 02Z., 20 0z., or \% gallon size. 


Get Your Copy—New Edition Now On The Press 


Geo. W. Brady & Co., 
761 S. Western Ave., Chicago 


When you run into X-Ray tube or machine troubles, 
look in Paragon Pointers for the remedy. It’s there! 
A text book on Roentgenography sent free to users 
of “Paragon” plates. 

Our service department is always ready to advise 
on any question. 

We know your requirements and are prepared to 
supply you with plates and other supplies of highest 
grade at all times, through our stocks in various cities 


or through your regular dealer. Ask him for quota- 
tions, delivered. 


A WORD REGARDING GLASS 


New glass is notararity. American 
ingenuity has enabled the manufac- 
turers to produce a suitable grade for 
X-Ray plates in any « uantity that plate 
manufacturers can use. 


In Answering Advertisements please mention The American Journal of Roentgenology. 
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THE ROENTGEN DIAGNOSIS OF A PATHOLOGICAL 
GALLBLADDER* 


BY A. W. GEORGE, M.D., AND R. D. LEONARD, M.D. 


BOSTON, 


P to the present time the direct 

roentgen examination of the gall- 
bladder region has been devoted mainly 
to the demonstration of gallstones. During 
the past eight or ten years Cole, Gerber, 
Case, Pfahler, and others, have given some 
idea of the frequency of gallstones as 
found by the roentgen ray. While it is im- 
possible to accurately determine the per- 
centage of demonstrable stones, all workers 
agree that as the technic has improved, 
the percentage has increased. 

This subject of gallstones was thoroughly 
covered by ourselves during the year 1915, 
and presented to the society at its annual 
meeting in September. In this paper the 
presence of ‘‘suspicious’’ shadows was first 
described. These “suspicious” shadows 
were abnormal densities in the plate, not 
definite enough to warrant a positive diag- 
nosis of gallstones, and yet preventing us 
from giving an absolutely negative opinion. 

This term “suspicious shadow” 
aroused a great deal of adverse criticism 
from our colleagues on the ground that it 
was an elusive, and perhaps dangerous 
phrase to use. Time has shown, however, 
that the men who have followed along 


* Read at the Seventeenth Annt ial Meeting t Ar 
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our line of work have come themselves, 
perhaps unconsciously, to use this very 
term ‘‘suspicious shadow.”’ A noteworthy 
case is an article by Dr. Case of Battle 
Creek, which has given us a great deal of 
encouragement upon the study of gall- 
stones, and throughout which the term 
‘“suspicious shadows’’ was used more or 
less freely. 

In our own work during the past year, 
the main interest and endeavor has been 
given to the interpretation of these rather 
uncertain but yet definite ‘‘suspicious 
shadows.” We early observed that in the 
majority of instances these changes in 
density were not due to the presence of 
gallstones, but rather were shadows from 
organs occupying the right upper quadrant, 
such as the quadrate or caudate lobe of 
the liver, gallbladder upper pole of the 
kidney, adrenal gland, spine muscles, and 
the food-filled duodenum, or pyloric end 
of the stomach. 

By repeated examinations of the 
bismuth-filled stomach and duodenum, 
and by persistent study of the kidney 
plates we were able to identify some of 
the shadows appearing in the gallbladder 
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plates. Bearing in mind the appearance 
of the gallbladder in those cases with self- 
evident stones, we frequently have been 
able to outline from the mass of “‘sus- 
picious shadows”’ a rather characteristic 
density, which we have interpreted as the 
gallbladder. 

This gallbladder outline is of vital 
importance in forming an opinion as to the 
presence or absence of gallbladder disease. 
It is the study of this shadow of the gall- 
bladder itself, from which we make our 
diagnosis. Of course the patient is in- 
variably given a bismuth meal, to show 
the relation of the pylorus and duodenum 
to the gallbladder and thus indirectly 
indicating the presence of gallbladder 
adhesions or deformity. Also the presence 
or absence of gallstones is noted with 
interest, but is considered of secondary 
importance as evidence of a pathological 
gallbladder. 

The text books on anatomy locate the 
gallbladder in a fairly definite and constant 
position. We find, however, from a study 
of plates, which without question show the 
gallbladder shadow, that the gallbladder 
may be found most anywhere on the right 
side below the diaphragm. We have seen 
it apparently lying over the spine in the 
median line, toward the outer side in the 
right flank, and even below the crest of 
the ilium almost in the true pelvis. It 
must be borne in mind that a large per- 
centage of gallbladders have a distinct 
mesentery of their own which allows con- 
siderable latitude in movement. The 
anatomists are inclined to give the contrary 
impression that the gallbladder is adherent 
to the under surface of the liver and 
firmly fixed. 

The size of the gallbladder shadow as 
we see it, is also a variable factor. In the 
dissecting room the apparently normal 
bladders are about an inch in diameter, 
and two to three inches in length. The 
roentgen shadow of the demonstrable 
gallbladders vary from the size of an olive 
to the size of a grape-fruit, as in cases of 
hydrops. 

The shape of the shadow is, roughly, 


pear-shaped, the most constant feature 
being the characteristic curve of the lower 
pole. The inner edge of the shadow is 
usually distinct. This fact is a help in 
differentiating between a gallbladder and 
a kidney shadow. 

We observed that only in a small per- 
centage of the cases examined were we able 
to show the normal gallbladder. Further- 
more, in those cases in which it was 
demonstrated, we found more or less 
clinical evidence of gallbladder disease. 
Furthermore, in many instances, the gall- 
bladder shadows represented without 
question an abnormal condition, such as 
enlargement, displacement, or increased 
density from stones. 

As a result of these observations, we 
have assumed, as a working hypothesis, 
that only when some pathological change 
has taken place in the walls of the gallbladder 
or its contents, can its shadow be demon- 
strated on the x-ray plate. We also assume 
the converse that for practical purposes 
the shadow of a normal gallbladder cannot 
be demonstrated on the plate. 

The whole subject of gallbladder dis- 
ease, as shown by the roentgen findings, 
rests on the truth of these propositions. 
First: Is it possible to visualize the normal 
gallbladder? We claim that it is not. 
Second: When we do visualize the shadow 
of a gallbladder, we infer that the gall- 
bladder must be pathological. By patho- 
logical we mean that either the walls of 
the gallbladder are thickened, or the bile 
content is of greater density than normal, 
or greater in quantity, or it contains stones, 
or calcium in some form. Furthermore, 
there may be changes in the circulation, 
congestion in blood vessels, changes in 
lymphatics, or other unknown alterations 
which, singly or in combination, may 
be sufficient to make a visible contrast 
between the gallbladder shadow and the 
shadows from surrounding tissues. 

Let it be borne in mind that we offer 
this simply as a working hypothesis. 
And as such, judging by our operated 
cases, we find it a safe and reliable 
diagnostic aid. We have been freely 


{ 
{ 
| 


The Roentgen Diagnosis of 


criticized for taking this stand. Many 
members of the society feel that the normal 
gallbladder has been and can be visualized, 
but apparently no concerted or 
effort 


proot. 


definite 
has been made to publish their 
We shall gladly admit the falseness 
of our theory, the instant that proof of 
our error is made known. 

Some indefinite attempts have been 
made to prove the fallacy of our hypothesis. 
Some unofficial reports have been made of 
plates showing a gallbladder shadow, b ut 
at subsequent operations the surgeon 
reported no evidence of gallbladder disease, 
the gallbladder usually being unopened, 
and in no case removed. We doubt the 
value of this evidence. 

In checking up our series of cases in 
which we have made a diagnosis of gall- 


bladder disease, our attention has been 
called to two points. First: Can the 
operating surgeon determine by simple 
palpation and inspection whether or not 
the gallbladder is normal? Secondly: 
Even if the gallbladder be opened, is 


simple inspection of its interior sufficient 
to determine the presence or absence of 
disease? To both of these questions we 
answer, no. In our experience and in the 
experience of many of our best surgeons, 
only by removal of the gallbladder and 
subjecting it to a microscopic examination 
can the absence of disease be made certain. 
So when claims are made that the normal 
gallbladder can be shown on the plate, 
we must have a negative report from the 
pathologist, before we are warranted in 
assuming that the gallbladder is normal. 
Observations have been made upon 
normal, healthy individuals, and certain 
workers have claimed that some of these 
supposedly normal gallbladders were visible 
on the roentgen plate. But it must be 
remembered that as a certain percentage 
of ‘“‘normal’”’ individuals may show gall- 
stones, a percentage in any series of healthy 
persons will unquestionably have techni- 
cally pathological gallbladders, without 
clinical The bile may be 
slightly abnormal in consistency, or some 
years ago there may 


symptoms. 


have been some 


a Pathological Gallbladder 
vague typhoid, streptococcus or colon 
bacillus infection of the gallbladder, result- 
ing in permanent changes in the gallbladder 
wall. It is clear, therefore, that any 
experimental work done on a series of 
“ordinary healthy” 


individuals to prove 
the possibility of 


the roentgen demon- 
stration of the normal gallbladder, is to 
no purpose, unless the case comes to 
operation and the gallbladder is removed. 

Furthermore, a certain amount of ex- 
perimental work has been done on the 
cadaver, tending to prove the fallacy of 
our hypothesis. We are of the opinion 
that roentgen work on the dead body in no 
way simulates work on the living. The 
results of such work we consider worth- 
less as far as offering any aid in the solution 
of our problem is concerned. 

Let us remember, that if the 
normal gallbladder shadow is demon- 
strable on the plate, why has not mention 
of it been made before? Consider the 


also, 


immense amount of work done on the 
right upper quadrant in the study of 


ulcer, and later of gallstones. 
In so far as we, know no mention has been 
made in the writings of any member 
of our society, either in the general liter- 
ature or otherwise, of an outline of the 
normal gallbladder. 


This is our only defense. 


duodenal 


We have 
found a satisfactory working hypothesis, 
substantiated by our experience and 
rational in its theory. Not until other 
workers, or we ourselves, offer series of 


satisfactorily proved cases, showing a 
normal gallbladder shadow, equal in 


number to our own published cases, shall 
we feel obliged to revise our thesis that 
the pathological gallbladder can be demon- 
strated and that the normal gallbladder 
cannot. 

We do not question the possibility that 
the time may come, with improved technic, 
when the normal gallbladder will be demon- 
strated. Or it may even be true that in 
a large series of cases one individual, by 
reason of a freak plate, or possibly by an 
unusually favorable condition, may show 
the outline of a normal gallbladder. 


(Discussion of Dr. George’s paper will be postponed until the 


publication of Dr. Case’s paper, read at the same meeting.) 
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PLATE I. Group OF GALLSTONES PLATE 2. Two GALLSTONES, ALSO THE OUTLINE OF 
This plate illustrates the abnormal position that rae GALLBLADDER. 
he gallbladder occasionally takes. T plate 
listorted to bring the gallstones away from the spine. 
The position of the gallbladder was toward the left of 
the median line of the vertebra t 


PLATE 3. ONE LARGE GALLSTONE IN A YOUNG WOMAN, PLATE 4. GALLBLADDER ACCIDENTALLY FOUND IN 
TWENTY-EIGHT YEARS OF AG! THE TWENTY-FOUR-HOUR PLATE. 
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PLATE 5. OUTLINE OI rHt GALLBLADDER AND 
(GALLSTONES. 


PLATE 5A. SHOWING GALLBLADDER AFTER REMOVAL. 


PLATE 6. SHOWING GALLBLADDER WITH COLLECTION 
OF CALCIUM DEPOSITS. 
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PLATE 7 ROENTGEN EXAMINATION HOWS ON! PLATE 7A. ROENTGEN PLATE OF THE GALLBLADDER 
STONE H1GH UP. BEFORE REMOVAL OF CONTENTS OR STONE. 
Palpable tumor mass found. The out ows on The original plate of this gallbladder corresponds 


in) < 


PLATE & OUTLINE OF THE GALLBLADDER WHICH PLATE 8A. 


CONTAINED ONE LARGE STON] 


le first p 


GALLBLADDER O07 CASE 8, SHOWING ONE 
LARGE STONE. 


Note the thickne of the gallbladder walls. 
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PLATE 9. HypbRoOpPs OF THE GALLBLADDER. PLATE 10. OUTLINE OF A LARGE GALLBLADDER 
% CONTAINING NUMEROUS SMALL STONES. 
Roentgen differentiation mad by the isplacement 
of the ascending colon toward the median line. A 


palpable tumor and no renal symptot 


PLATE 11. POSTOPERATIVE GALLBLADDER WITH PLATE 12. OUTLINE OF A GALLBLADDER CONTAINING 
FIXATION OF THE STOMACH. NUMEROUS CALCIUM CRYSTALS. 
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PLATE 13. OUTLINE OF THE GALLBLADDER. PLATE 14. OUTLINE OF A PATHOLOGICAL GALL- 


Che kidney, liver, and gallbladder clearly defined. 


PLATE 15. PATHOLOGICAL GALLBLADDER. PLATE 16. PATHOLOGICAL GALLBLADDER, NO STONEs. 
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PLATE I 


| 


. PATHOLOGICAL GALLBLADDER, PLATE 18. PATHOLOGICAL GALLBLADDER. 


The outline of the kidney can be seen. 


PLATE 19. GROUP OF SHADOWS APPARENTLY DUE PLATE 20. PLATE OF A YOUNG MAN SEVENTEEN 


TO CALCIUM IN THE REGION OF THE GALLBLADDER. YEARS OF AGE. 
Roentgen diagnosis, probable gallstones The History of painless jaundice for seven weeks, 


operation revealed no evidence of gallbladder disease. Roentgen diagnosis, probable gallstones. Operation: 
This plate is the only one of a series of eighty operative Fourteen or more small gallstones found. 


cases in which there were definite shadow een that 
were not confirmed at operation. The question arises 
whether these were not calcium crystals in some one 
of the biliary ducts, which, either prior to the operation, 
during the operation, or subsequent to the operation, 
were drained. However, this case is included in the 
roentgen errors of our series. Plates made later show 


no evidence of this shadow. 
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THE DEVELOPMENT OF ROENTGENOLOGY* 


BY H. 


CHICAGO, 


S for the development of roentgenolo- 


A 


gy, my viewpoint as electro- 
physicist must necessarily be different 
from that held by most of the members of 
our society, and just as the views of the 
other members are valuable to me, so | 
hope mine may be of value to them. It 
is with the eyes of a physicist that I shall 
attempt briefly to survey the past develop- 
ment of roentgenology, to con ider the 


changes and tendencies of the present, as 
future. 
If I can be of help in the future develop- 
ment of roentgenology by any constructive 


well as to take a glimpse into the 


this time 
I shall feel I have not occupied your time 
in vain. 
First 
purely 


suggestions that I may make at 


broadly 


let us review from the 
physical point of view what the 
developments of the past have been. 

In 1650, Otto von Guericke devised the 
air pump and planted the seed of a family 
tree of investigation, one branch of which 
s fruit. 

e Abbé 


discharges 


has yielded the roentgen tube a: it 
When, in 1740, the very respectabl 


Nollet first passed electric 


through egg-shaped glass globes which he 
had more or less exhausted by von 
Guericke’s pump, a start was made with 
the interesting and fascinating vacuum 
tube experiments which continue until 
to-day and seem destined to continue for 


an indefinite time to come. 

Subsequent to the work of Abbe Nollet 
no real progress was made until 1840 or 
about one hundred years later, when the 
great Faraday 


a thorough and accurate 


scientist—turned his attention to the 
vacuum tube, which at that time was 
called the ‘Electric Egg,’ because the 
Abbé had used egg-shaped globes for his 


Geissler, 
platinum 


the fashion. 
pr‘ the 


work and thus se 
taking this tube, 
Re 


CLYDE SNOOK, A.M., 


M.S. 


seal into the glass tube presenting to the 
art the beautiful, so-called Geissler tube in 
forms and colors. 


The early conceptions of electrical con- 


a large variety of shapes, 
ductivity had been constructed upon the 
foundation of the mechanics of charged 
particles. This conception as a generaliza- 
tion remains to this day, though profoundly 
modified by the mathematical investiga- 
tions of Clerk Maxwell who, contempora- 
neously with Faraday, developed the 
electro-magnetic theory of light which has 
remained a classic in the art and science of 
physics. The period intervening between 
1840 and the discovery of roentgen rays in 
1895 was a period full of active experimen- 
tation. The prominent in the 
physical development of this period are so 
great in number, that there is danger of 
omitting an important name or result, 
unless the subject is elaborately and care- 
fully presented which, however, I will not 
attempt on the present occasion. All of 
the work done by these many experi- 
menters was important in the building up 
of a background of conditions, a favorable 


names 


state of affairs for the discovery of roentgen 
rays. In fact, Roentgen’s discovery was 
fully due at the time he made it, inasmuch 
as a number of experimenters, including 
Sir William Crookes, had detected un- 
explainable phenomena in the vicinity of 
vacuum tubes, which, had they recognized 
their nature, would have revealed to them 
what Roentgen discovered. As a matter 
of fact, Professor Crookes had already 
made a roentgenogram of a metallic grid 
and Lenard had recognized the discharge 
of electricity from, charged bodies at a 
greater distance from the cathode ray tube 
than that at which phosphorescence was 
exhibited. Sir William Crookes, Lenard, 
Hertz, J. J. Thompson and many others 
15th, 1916, 


limentary dinner to 
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actually had been experimenting with 
tubes emitting roentgen rays without their 
conscious recognition of the phenomenon. 
It is true that Lenard had shown how to 
get cathode rays outside the vacuum tube 


into atmospheric air and Sir William 
Crookes had devised many interesting 


experiments to demonstrate the properties 
and effects of cathode rays within the 
vacuum tube. He had constructed deli- 
cately balanced vanes and windmills to 
show their mechanical effect on ponderable 
matter and he had demonstrated their 
ability to cause luminescence by way of 
fluorescence and phosphorescence upon 
many materials within the vacuum tube. 
Lenard, by bringing the cathode rays out 
of the vacuum tube, had demonstrated 
these properties of the cathode rays outside 
it. The discovery was fully due, and 
although the greatest of credit should be 
given to Prof. Roentgen for his careful 
observations of the phenomena and his 
accurate deductions therefrom, we must 
remember that the state of the art was in 
the same condition in connection with the 
discovery of roentgen rays as it is in con- 
nection with every important discovery- 
the state of the art was ripe for it. 
Because others were actually working with 
roentgen rays and had not recognized 
them, we should appreciate the fact that 
all the greater credit is due to Prof. 
Roentgen for having discovered the radia- 
tion when others were constantly over- 
looking it. 

When Prof. Roentgen actively took up 
the subject, he was experimenting with 
various types of Lenard and Crookes tubes 
and according to the testimony of Sir 
James Mackenzie Davidson, as recorded 
by Dr. Kaye in his excellent book, Prof. 
Roentgen was looking for invisible rays. 
He had been accustomed to examine the 
spectrum of ordinary light at its violet end 
by means of fluorescent materials, the best 
of which was barium-platino-cyanide and 
happened to leave a screen of this mate- 
rial on a table ten or twelve feet away 


from the vacuum tube with which also 
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he was experimenting. To his great sur- 
prise he discovered the barium screen 
to be shining brightly when the vacuum 
tube was excited. In response to the ques- 
tion by Sir James Mackenzie, ‘What 
did you think?”’ Prof. Roentgen said, ‘‘] 
did not think, [ investigated.’” This was 
the exact point of divergence and differ- 
ence between Roentgen and the other in- 
vestigators who had been working with 
roentgen rays and did not observe them, 
did not see them and did not recognize 
them. Roentgen investigated. It was this 
careful, thorough, painstaking investigation 
that gave roentgen rays to the world and 
it is precisely this that gives us every im- 
portant discovery. 

Roentgen’s discovery was announced 
through the Physico-Medical Society of 
Wurzburg in the winter of 1895 and became 
general public news in January of 1896. 
The immediate result of the publicity 
given to Roentgen’s discovery was a great 
amount of experimentation, not only by 
accurate and scientific men, but by ir- 
responsible and amateur experimenters. 
The new discovery, like the addition of a 
new piece of colored glass to the kaleido- 
scope, made possible a large number of 
new and fascinating combinations. The 
popular fancy at once seized upon this 
situation and strove to discover for itself 
some one of the important new results to 
be obtained. There was a period of a 
number of years during which this fas- 
cinating and popular experimentation con- 
tinued. Physicists and scientists of every 
college and educational institution in the 
civilized world poured odd and discon- 
nected results into the scientific journals. 

One striking thing to remember concern- 
ing this period was the fact that Roentgen’s 
own work of the investigation of the 
properties of the rays was so complete and 
thorough that he left little for the amateurs 
todo. In fact, he had covered the ground 
so well that his results made it difficult for 
even the most careful experimenters to add 
greatly to his results. 

Gradually the world of the electro- 
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physicist relinquished active experimenta- 
tion with roentgen radiation and did not 
again take it up actively until at a com- 
paratively recent time. 
upon roentgen 


The serious work 
by physicists im- 
mediately subsequent to Roentgen’s discov- 
ery was directed upon the recognition of all 
the physical properties of the radiation 
and a determination of 
identity. 


rays 


their nature and 
Various hypotheses were pro- 
posed, one school of men adhering to the 
theory that roentgen rays are streams of 
exceedingly minute particles of matter, 
perhaps similar to the cathode rays them- 
selves, while another group of men con- 
ceived them to be composed of neutral 
doublets of electric charges, that is to say, 
in each carrier a positive charge closely 
linked and associated with a corresponding 
negative charge. Still another group be- 
lieved them to be extremely short electro- 
magnetic pulses in the ether, so short that 
they are able to penetrate into and 
between the interstices of matter absorbed 
by them. This last theory was championed, 
elaborated and analyzed by Sir J. J 
Thompson a number of years before its 
final triumph over the other theories. The 
neutral doublet theory was championed by 
Prof. W. L. Bragg, who wrote many papers 
and a lengthy treatise in support of it. It 
is to the great credit of Prof. Bragg that, 
when a successful crucial experiment de- 
termined against his theory in favor of the 
electro-magnetic pulse theory, he im- 
mediately and with the utmost openness 
of mind swung over to the electro-magnetic 
pulse theory. He immediately devised 
and conducted many experiments to work 
out the new viewpoint and became a most 
ardent supporter of it. The viewpoint 
which brought about this crucial experi- 
ment was advanced by Prof. Laue of 
Munich in 1912. Believing that roentgen 
rays were electro-magnetic wave lengths of 
an atomic order of magnitude, he con- 
ceived the idea that the regular grouping 
of the atoms in a crystal, which modern 
crystallography had long affirmed, should 
be capable of producing interference effects 


of Roentgenology 


with roentgen rays in a manner analogous 
to that in which diffraction gratings operate 
upon ordinary light waves. The test and 
the crucial experiment were performed by 
Friedrich and Knipping who described 
them in the Annalen der Physik in 1913. 
They arranged a narrow parallel beam of 
roentgen rays so that it impinged upon 
and passed through a crystal specimen of 
mineral. Emerging from the crystal, the 


roentgen rays proceeded not in the original 
narrow beam but in a number of divergent 
plate. 


beams to a 


The 


photographic 


Fic. 1.—PATTERN OF LAUE SPOTS OBTAINED BY FRIED- 
RICH AND KNIPPING WHEN X-RAYS ARE DIFFRACTED 
BY A ZINC-BLENDE CRYSTAL. 


The incident rays are parallel to a cubic axis of the 
crystal. 


points where these diverging beams rested 
upon the photographic plate produced 
spots thereon. These spots are known as 
Laue’s spots. 

This simple experiment, crucial in its 
nature, decided for the scientific world 
once and for all the nature of roentgen 
rays, and opened up an entirely new field 
of experimentation which revived for the 
physicist a great interest in experimenta- 
tion with the properties of roentgen rays. 
By means of the new viewpoint thus 
established, a great deal of new informa- 
tion has been obtained as to the structure 
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of crystals, the arrangement of atoms in 
matter with the result that the viewpoint 
of the scientific world has been clarified. 
The spectrum of roentgen radiation 
obtained from anti-cathodes of various 
kinds of material was thus rendered 
possible. Roentgen radiation absorption 
laws have been investigated. Mosley, 
Darwin, Bragg, Hull and others have 
investigated the wave lengths of the 
monochromatic or homogeneous beams of 
the roentgen rays at the different points in 
the x-ray spectra of all’ the best known 


metals. It has been found that every 
material has a characteristic roentgen 


radiation peculiar to that material itself. 
This characteristic radiation has been 
found to be closely allied to the atomic 
weight of the material and to change 
regularly with the differences in the atomic 
weights of the materials. 

The space lattice arrangement of the 
atoms in the crystals of a large number of 
salts, determined by the roentgen 
method, confirms and coincides with the 
space lattice arrangement and the number 
of atoms predicated for the crystals by the 
modern theories of crystallography which 
have been developed in an absolutely 
independent manner from, and along differ- 
ent lines to, that of the roentgen method. 
A whole world of new opportunities for the 
investigation of the properties of matter 
has been discovered and among the 
American physicists who have taken part 
in this investigation our own Dr. 
Goodspeed who was one of those promi- 
nently participating in the investigations 
of secondary radiation during the period 
immediately following the announcement 
of Roentgen’s discovery. 

Coincident with the period of the 
development following Laue, there was a 
series of developments of the roentgen 
tube itself, beginning with Dr. Lilienfeld 
in December, I9I1I, continuing with Dr. 
Furstenau in April of 1912, and culminat- 
ing with Coolidge in December, . 1913. 
This particular development of the roent- 
gen tube has given to us the electron tvpe 


as 


is 
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of tube, as first represented in Germany by 
the Lilienfeld tube, and finally in this 
country by the Coolidge tube. These 
developments have been epoch-making, 
demonstrating as they did for the first 
time the possibility of transferring electric- 
ity through space without the inter- 
position of ponderable matter. This may 
be said to be one of the most striking facts 
of modern science. 

It may be of some interest to relate a few 
of the interesting facts bearing upon the 
first numbers of some of our most promi- 
nent roentgen ray journals. The ante- 
cedent of the Archives of the Roentgen 
Ray was The Archives of Clinical Ski- 


agraphy. This first appeared under date 
of April 2, 1896. It was edited by 
Sydney Rowland, who signed himself 
“Special Commissioner to the British 


Medical Journal for Investigation of the 
Application of the New Photography to 
Medicine and Surgery.”’ In the preface to 
this first number Dr. Rowland stated that 
“the progress of this new art has been so 
rapid that although Professor Roentgen’s 
discovery is only a thing of yesterday, it has 
already taken its place among the approved 
and accepted aids to diagnosis.’’ This is 
certainly an interesting and very strong 
statement to be made by such a special 
representative of the British Medical 
Journal at such an early date. This state- 
ment might be of interest to certain groups 
of men in America who to-day seem to feel 
themselves capable of complete and ac- 
curate diagnosis without the aid of the 
modern roentgenologist. 

In what appears to have been the second 
and last issue of The Archives of Ski- 
agraphy, Dr. John Macintyre, in describing 
his attempts to outline the heart, shows 
how he realized the necessity of great 
intensity of radiation for roentgenographic 
work. By employing the heaviest current 
available to him, he made a distinct 
photograph of the bones of the hand with 
one flash of a mercury interrupter. This 
seems to have been one of the very earliest 


so-called instantaneous roentgenograms. 
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In the same number Dr. Macintyre de- 
scribed his cinematographic demonstration 
of a forty-foot roentgen film of a frog’s leg 
before the Glasgow Philosophical Society. 
This seems to have been one of the very 


earliest roentgen cinematograms. 


The first number of Archives of the 
Roentgen Ray itself appeared in July, 
1897. It reported the first meeting of the 


British Roentgen Society which was held 
June 3, 1897, with Prof. Silvanus 
Thompson in the chair and with Prof. 
Among 
the council was Mr. Snowden Ward who 
attended a meeting of our Society here in 
Philadelphia a number of years ago. 
The first State Institute for Roentgen 


Roentgen as an honorary member. 


work was announced in July, 1897. It 
was established in Berlin under Prof. 
Grunmach at No. 18 Louisen Strasse, 


near the Charité Hospital. 
The first number of The Archives of 
Radiology and Electrotherapy appeared in 


June, 1915. This is merely a change of 


the name of “Archives of the Roentgen 
Ray”’ that was brought about by the 


present European war. 

Should our country be plunged into the 
present terrible war, it would be incum- 
bent upon us to try to maintain a per- 
spective, a broad gauged viewpoint 
that will be absolutely truthful, and 
that will enable us at the of the 
war to aid our friends and brothers on the 


other side again to come together and to 


close 


co-operate in international scientific activi- 
ties. I am glad that our Society, the 
American Roentgen Ray Society and all 
the local roentgen societies of this country 
have seen fit not to become partisan but 
to adhere close to the truth in so far as they 
are able to see it. 

I sincerely hope that the members of 
our Society have the same viewpoint upon 
this situation as that which I have just 
expressed and I hope that it may be the 
privilege of our Society to take the initia- 
tive in bringing about a restoration of the 
International Congresses which have been 
suspended on account of the war. Mutual 
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co-operation for the best developments of 
roentgenology not only in international 
activity but in the relations of societies 
and individuals each to the other, is one of 
the things for which I plead. 
developments fact all 


Our best 


in our develop- 


ments—are the result of codperation. No 
man lives unto himself and if once the 


spirit of true and helpful codperation, all 
men each toward the other, will obtain in 
this art, the will 
rapid. 


progress prove most 

It is not to be expected that all groups 
of men in this country, even under the 
favorable conditions that we now enjoy, 
will best codperate to the utmost; but it 
is my belief that the members of this 
Society have codperated in a most re- 
markable manner, setting a remarkably 
high standard and precedent to all the 
other organizations of this kind. I per- 
sonally greatly appreciate the codperation 
which I have received from the members 
of this Society and I wish to record myself 
here by saying that whatever I may have 


really contributed to this art has been 
greatly aided and stimulated by the 


coéperation of the members 
friends. 

The membership 
particularly 


my personal 


of our Society is 
fortunate in the relatively 
large number of leaders it has in this art. 
Dr. Goodspeed was the first of our mem- 
bers to be president the American 
Roentgen Ray Society. I remember the 
meeting well. It was held in the winter 
of 1903 at Chicago. Since then we have 
had three other presidents of the American 
Roentgen Ray Society, Dr. Leonard, Dr. 
Pfahler and Dr. Pancoast. That makes a 
total of four presidents of the American 
Roentgen Ray Society, which I believe is 
the largest number for any local society to 
have. We are looking forward to four 
more in the near future. 

The work done by the membership of 
our Society has been of such importance 
that it has been recognized internationally 
and we expect and confidently plan for 
further developments by members of this 


of 
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Society so that it will retain its pre- 
eminence. 

We expect that the future will bring to 
roentgenology not only the technical de- 
velopments of the physicist, that we may 
be able to do unheard-of and undreamed 
things by way of rendering clearly visible 
the soft structures of the human body, but 
we expect a codrdination of efforts between 
physics and pathology so that the funda- 
mentals of the mechanism of the reaction 
of roentgen radiation upon the various 
kinds of cell structure of the human body 
will be well and thoroughly understood. 
This mechanism is little understood at the 
present time. It is known that when the 
radiation is absorbed by the human tissue 
energy is liberated within the tissue and 
cell reactions occur. A few of these cell 
reactions and changes have been accurately 
observed and recorded. The fundamental 
mechanics of the reactions are not under- 
stood. It is believed that the tissues are 
obliged to give up material from which the 
absorbed roentgen energy manufactures 
corpuscular radiation emanating from the 
tissue. It is known that roughly 20 per 
cent. of the radiation is transformed by 
the tissue and transmitted into space as 
secondary radiation, but how these energy 
changes occur, what is their exact mechan- 
ism and what is the train of circumstances 
following the absorption of the primary 
incident beam of roentgen radiation, is not 
known. 

I want to make a plea that we, the 
Philadelphia Roentgen Society, make it 
our business this year to interest at least 
one good pathologist to the extent of secur- 
ing his co6peration in the study of the 
fundamentals of roentgen reactions upon 
living human tissues. If we can succeed 
in doing so this year, we shall have per- 
formed a constructive feat. 

There is one book on the subject, 
“Radium, X-Rays and The Living Cell” 
by Colwell and Russ. It is elementary but 
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apparently accurate and contains a good 
bibliography of the subject matter up to 
the date of its issuance, only a few months 
ago. 

It would be my ambition to have the 
next book relating to the pathology of 
roentgen rays published by a Philadelphia 
man, the one whom we would interest in 
the subject this year. 
that are inherent in this situation are 
tremendous. The developments to be 
discovered are fundamental in their nature 
and lie at the very base of all roentgen 
therapeutic treatment work. 

One of the penalties imposed upon a 
leader in anything is criticism. Initiative 
requires a certain degree of positiveness 
a certain force of personality. If we take 
the initiative in this matter of coéperating 
with some competent pathologist to study 
the fundamentals of the mechanism of 
these reactions, there may be some who 
will criticise us; but, nevertheless, if we 
would have success, we must assert our- 
selves with enough positiveness that we 
shall overcome the human inertia in the 
path of our progress. “Our organization 
has always shown initiative and resource- 
fulness and I am confident of the outcome, 
for I know the membership believes with 
me that the truth will always win, whether 
one is intellectually dishonest with one’s 
self and tries to evade the truth, or 
whether one even knows what the truth is. 
Ignorance of the truth does not alter the 
relentlessness of the operations of the truth 
and to the extent that the individual or 
the organization fails to work in accordance 
with the truth, and to the extent that the 
truth affects the situation in which they 
are interested, to that extent the truth will 
vanquish them. It is incumbent upon 
us, therefore, to make every effort, not 
only not to be intellectually dishonest 
with ourselves, but to make great en- 
deavors always to discover the unknown 
truths. 


The possibilities 
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BY W. A. WILKINS, M.D.,C.M. 
Captain, Canadian Army Medical Corps; Late Associate Roentgenologist No. 3 Canadian General Hospital, 
British Expeditionary Force, Fran Roentgenologist, Montreal General Hospital; Demonstrator of 
Roentgenology, McGill Universi Consulting Roentgenologist Grey Nuns Convalescent Home. 


MONTREAL, CANADA 


HE problem of localizing foreign bod- 

ies due to war injuries does not differ 
in any respect from the same 
The 
produced such an enormous increase in 
the variety and extent of this work that a 
multitude of 
which 


problem in 


civil occupations. war, however, has 


methods have been devised 


are more or less likely to create 
confusion in the roentgenologist’s mind 
as to the most suitable method to apply 
in a given case. 
In December, 1916, I described before 


the Montreal Medico-Chirurgical Society 
the method we had found to be the most 
serviceable for our work in France and my 
present remarks will accordingly be to a 
large extent a repetition of what I said at 
that time. It is not a new method but | 
believe that its practical application is so 
little known that it is worthy of repetition, 
and I can at least vouch for it: 
under conditions of 


efficiency 
active service. 

Before proceeding to describe in detail 
the method to which I refer, it would be 
advisable to say a few words on the sub- 
ject of localization in general. Generally 
speaking, there are three principal methods 
by which information is obtained concern- 
ing the situation of a foreign body: 

1) By viewing with the screen, or mak- 
ing plates of a region in two directions, 
each view or plate being at a right angle 
to the other. 

(2) By the stereoscopic method. 

(3) By triangulation. 

Whether the tube is placed above or 
below the patient; whether the work is 
done with the screen only, with plates 
only or with both; with one plate or with 
more than one: most if not all methods of 
localization will fall under one of the above 
headings. Neither the two-plane nor the 


3 


stereoscopic method requires any comment 
beyond the statement that stereoscopic 
fluoroscopy is not likely to be of much 
practical value during the 
These two methods 
certain conditions; 


present war. 
are valuable under 
but it is evident that 
their field of usefulness is indeed small, as 
otherwise the large number of methods de- 
scribed the commencement of the 
war, in which mathematical formulz are 
employed, would not have appeared. 
The majority of the triangulation meth- 
ods depend upon three factors: (1) a known 
distance from plate to centre of the tar- 
get; (2) two exposures and a known dis- 
tance through which the tube is displaced; 
and (3) two shadows of the foreign body 
on the screen or plate, the distance be- 
tween them being measured. With these 
three essentials many modifications have 
been evolved, but some of the apparatus 
are cumbersome and expensive. Essen- 
tially all are modifications of the cross- 
thread method of localization described 
in the early days of roentgenology by Sir 
James Mackenzie Davidson. The method 
about to be described is not original, and 
the underlying principle of it will be 
found in an article by Hampson in the 
Archives of the Roentgen Ray for Novem- 
ber, 1914, in which he describes the screen 
method of localizing foreign bodies quick- 
ly. It is scarcely even a modification, ex- 
cept that the two exposures are made on 
the same plate instead of viewing the pic- 
tures on the screen. It was shown to me 
in France and I repeat it for the benefit of 
those who do not know it and may have 
the opportunity of serving in the war. 
The only additional apparatus required 
is a flat piece of board, slightly larger than 
the plate to be used, and over which two 
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wires are stretched intersecting one another 
at right angles at the centre of the board. 
Even this may not be necessary. 

The method of procedure is as follows: 
A screen examination is made first to de- 
termine the general situation of the for- 
eign body. A small plate is placed on the 
board with its centre beneath the inter- 
section of the wires, and the tube brought 
into position directly over it. The centre 
of the target should be vertically over the 
intersection of the wires, with the long axis 
of the tube directly over and in the same 
vertical plane as one wire, and at right 
angles to the other. The vertical distance 
from the plate to the centre of the target 
is measured and noted. Any reasonable 
distance may be employed, but twenty 
inches is a practical one. The wires are 
inked, and the region containing the for- 
eign body is adjusted over the plate in 
such a manner that the foreign body will 
be as nearly as possible directly over the 
intersection of the wires. During this 
maneuvre, care should be exercised that 
neither the tube nor the board be dis- 
turbed. The first exposure is made and 
the tube displaced horizontally by a dis- 
tance of three inches. This movement 
may be in any one of the four ways which 
would be parallel to one or other of the 
wires, as long as the movement maintains 
the exact distance of twenty inches from 
the plate, directly over one wire and at 
right angles to the other. The amount of 
displacement may be greater or less than 
three inches, but that amount of displace- 
ment is convenient and satisfactory. The 
extent of the displacement as well as the 
direction in which it is effected, should be 
noted. The second exposure is then made 
and the plate sent to the dark room. 

The purpose of the cross-wires is to pro- 
duce similar fixed marks on the plate and 
on the patient, from which measurements 
can be made for the guidance of the sur- 
geon. The wires having been inked before, 
the patient is placed in position, and when 
the part is laid on these wires, an impres- 
sion of them is accordingly registered on 
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the skin. The wires are so close to the 
plate that, although twoexposures are made, 
they will appear on the plate as one shad- 
ow. The foreign body being at a distance 
from the plate will cast two shadows; the 
greater the distance of the foreign body 
from the plate, the greater will be the dis- 
tance between the two shadows. 

When the plate comes out of the dark 
room, the depth of the foreign body is 
worked out by triangulation, reconstruct- 
ing on paper the paths of the rays and the 


A B 


C D 


DIAGRAM I. 


conditions of the exposure. The other 
measurements are made directly from the 
shadows of the cross wires. The diagram 
will serve to illustrate this reconstruction. 

A represents the centre of the target 
during the first exposure, F is the foreign 
body, and D the shadow of it cast on the 
plate, the path of the rays being repre- 
sented by AFD. B is the centre of th 
target during the second exposure, three 
inches distant from A, and C is the shadow 
cast by the foreign body, the path of the 


rays being represented by BFC. Referring 


to the diagram, there are two similar 
right-angle triangles, namely AFB and 


CFD, and the base AB of one triangle is 


= 
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to the base CD of the other triangle, as 
the perpendicular height AF of the one is 
to the perpendicular height DF of the 
other, that is, 


AB :CD::AF : DF 


The base of the first triangle is three 
inches, namely, the distance by which 
the tube was displaced between the ex- 
posures. The base of the second triangle 
is ascertained by measuring on the plate 
the distance between two similar points of 
the two shadows. Referring to Fig. 1, 
this distance is one quarter of an inch. 
The numerical expression of the perpen- 
dicular heights is obtained as follows: 
Let x represent the distance of the foreign 
body from the plate; then the remainder 
of the distance, that is, from the foreign 
body to the centre of the target, must be 
20-x, because the total distance from the 
centre of the tube to the plate is 20 inches, 
measured before the exposures were made. 
These two distances are the two _ per- 
pendiculars of the two triangles. The 
equation is accordingly expressed as fol- 
lows: the base of one triangle (3), is to 
the base of the other triangle (14), as the 
perpendicular height of the one (20—x) is 
to the perpendicular height of the other 
(x), that is, 


Be 
3 xX= 20-X 
I2 X =20-X 
I3 xX =20 
x or approximately 114 


The foreign body, therefore, was approx- 
imately one and a half inches from the 
plate when the exposure was made, and 
as the plate and the skin were in close 
contact in this case it is sufficient to state 
that distance as the depth of the foreign 
body beneath the surface, locating the 
foreign body in the chest wall and not in 
the lung. If an interval separates the 
plate from the surface of the body, it 
must be measured and deducted from 
the result obtained, for it must be remem- 
bered that the degree of separation be- 


tween the shadows is dependent upon the 
distance of the foreign body from the 
plate. In Fig. I the cross-wires have 
been registered on the skin of the patient; 
accordingly, the position of the foreign 
body in reference to these lines on the skin 
can be readily determined by measure- 
ments from the plate. In this case the 
position of the foreign body is half an inch 
above the horizontal line and one quarter 
of an inch inward to the vertical, and at 
a depth of one and a half inch beneath 
this point. 


FiG. I. 


It must be stated that the two shadows 
of one foreign body cannot represent its 
true position. To obtain this, a line is 
drawn on the plate from a point on the 
‘‘far’’ shadow to the point of intersection 
of the shadows of the two cross-wires, 
and another line from the similar point 
of the second shadow to a point three 
inches (the distance the tube was dis- 
placed) inward, outward, upward or down- 
ward, depending upon the direction in 
which the tube was displaced. Where 
these two lines cross is the real position of 
that point of the foreign body, and from 
this the measurements are taken. Per- 
pendiculars are dropped to each of the 
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FIG. 4. 


shadows of the cross-wires, measurements 
are made, and these measurements trans- 
ferred to the skin of the patient, with the 
ink marks of the cross-wires as guides. A 
final mark is made on the skin to repre- 
sent the spot beneath which the foreign 
body lies at the determined depth. 

The following cases of returned soldiers 
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FIG. 5. 


will illustrate the working of this method: 

Fig. 2 is a view of a piece of shrapnel in 
the chest wall in one plane only. The back 
of the patient was on the plate and the 
tube in front. The sharpness of the 
shadow conveys the information that the 
foreign body is posterior. Fig. 3 is the 
localization of the same case, made with- 
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Fic. 8. 


out the use of the cross-wires. A wire 
ring had been placed on the wound of 
entrance, and the double shadow pro- 
duced indicates that the wound, although 
on the skin, is at a distance from the 
plate, owing to the curvature of the chest 
wall in this region. The displacement of 
the wound shadow is three-sixteenths of 
an inch, and of the foreign body, two-six- 
teenths, which means that the foreign 
body was nearer the plate than the wound 
was. Two-sixteenths of an inch separation 


Fic. 9. 


is found to be equivalent to a depth of 
four-fifths of an inch, and further the 
measurement directly inward, 7.e., toward 
the spine, from the shadow of the wound 
to the shadow of the foreign body is found 
to be four inches. Therefore, the foreign 
body lies four inches directly inward from 
the wound at a depth of four-fifths of an 
inch. The above illustrates the method 
of localizing without the use of cross- 
wires, but with a marker on the wound. 
It is useful in recent cases, with the track 
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FIG. If. 
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FIG. 12 FIG. 13. 
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FIG. 14. 


of entrance still open, to indicate the di- 
rection to search from the wound and the 
feasibility of establishing a counter-open- 
ing by cutting down directly upon the for- 
eign body, the depth of which is ascer- 
tained. 

Figs. 4 and 5 are anteroposterior and 
lateral views of a case of shrapnel in the 
neck, and Fig. 6 is the localization of it 
from one side. The two plane views 
might have been sufficient, but its depth 
is definitely one inch for its most super- 
ficial portion and an inch and a half for 


its deepest. Figs. 7, 8 and 9g illustrate a 


349 


FIG. 17. 


bullet within the skull, its nearest point 
being slightly more than one inch from the 
surface. Stereoscopic plates were also 
made and the bullet was believed to be 
lying near the tentorium cerebelli. 
not removed. 


It was 
Figs. 10 and 11 show small 
pieces of shrapnel in the forearm. Figs. 
12 and 13 show larger and more numerous 
pieces around the elbow. The different 
depths of the various pieces can be made 
out readily. In Fig. 14 the pieces are so 
small and so numerous that the double 
shadow method would be of little value. 
Stereoscopic plates were made, and five or 
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six of the pieces were seen to be situated 
within the brain near the trephine open- 
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ing. Figs. 15, 16 and 17 illustrate a case 
where a foreign body has entered above 
the left eye. Localization shows it to bi 
two and one-third inches from the left sid 
of the skull. 


finger 


Fig. 18 shows a needle in the 
likewise a war injury, having been 
received by a soldier whilst on active ser- 
vice. Two attempts to remove it had al- 
ready been made elsewhere, but no diffi- 
culty was experienced this time, the 
marks on the skin and the depth being 
sufficient to accomplish the desired re- 


sult. 
The above are a few examples taken 
from the cases of soldiers returned to 


Canada, and they are of the same nature 
as those seen on foreign service. The 
double exposure method of localization 
I have found to be most valuable, but as 
the extreme simplicity of it does not appear 
to be well known, I venture to draw at- 
tention to it, and to express the apprecia- 
tion of one who has tried it under many 
and various circumstances to the 
faction of all concerned. 


satis- 


THE SUTTON METHOD OF FOREIGN BODY 
LOCALIZATION 


BY EDWARD H. SKINNER, CAPT. M.O.R.C. 


KANSAS CITY, MO. 


SIMPLE method of localization es- 
pecially applicable to war surgery was 
developed by the late Dr. Walter S. Sut- 
ton, of Kansas City, while in charge of the 
American Hospital No. 2, at Juilly, France, 
in the spring and summer of 1915. 

The Sutton method is so ingenious and 
simple that I take this opportunity of bring- 
ing it to the wider attention of American 
roentgenologists. Sutton first described it 
in a chapter upon War Surgery in Binnie’s 
“Operative Surgery’! (Seventh Edition, 
1916, P. Blakiston’s Son & Co.). It was also 
described and illustrated by Lyle in his 


1(The cuts in this article are supplied through the courtesies of 
P. Blakiston’s Son & Co. and the Annals of Surgery.) 


discussion of Martin’s article upon War 
Injuries in the Annals of Surgery for 
March, 1916. In the Annals of Surgery 
(August, 1916, p. 151) and The Military 
Surgeon (March, 1917), Dr. Joseph Mar- 
shall Flint has described the Sutton Method 
briefly and correctly, but his illustration of 
the Sutton Method is absolutely incorrect. 
In the above mentioned article in Bin- 
nie’s ‘‘Operative Surgery”’ Sutton described 
his method of localization as follows: 
‘This method was suggested by that of 
Wullyamoz for removing foreign bodies 
from the brain. In addition to the tube -~ 4 
screen, a special instrument is requ) 1 
which, however, is of small cost and may 
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even be improvised. The construction is 


sufficiently clearly shown in Fig. 1. The 
procedure is as follows: 

‘“Having located the shadow of the for- 
eign body by means of the axial ray upon a 
large screen, firmly supported about six 
inches above the surface of the part ex- 
amined, the surface is painted with iodine, 
cocainized and a small skin incision made 
in the centre of the shadow. The special 
canula bearing the blunt or sharp trocar, 
as circumstances may indicate, and held 
by a strong clamp at right angles, is then 
entered through the skin incision. The room 
is then darkened and under the guidance of 
the x-ray the instrument is driven through 
the tissues (Fig. 2). As long as the point is 
advancing straight toward the anode (and 
hence toward the foreign body) the shadow 
of the point will be hidden by the shadow 
of the upper portion of the instrument. 

‘“When the trocar strikes the foreign 
body, the patient invariably complains of 
a sharp pain. Contact is then verified by 
slight waving movements of the point of 
the trocar which can be made to cause the 
foreign body shadow to describe a circular 
excursion on the screen. 

“The current is now cut off, the screen 
removed and the room lighted while the 
operator continues to hold the trocar im- 
movable. Next the trocar is withdrawn 
from the canula and one of the small 
hooked piano-wire indicators inserted in 
its place. Holding the hook of the latter 
against the foreign body, the canula is with- 
drawn and the wire snipped off 14 inch 
above the skin. Over this a fairly thick 
dressing is applied. If other foreign bodies 
are present, each may be localized in the 
same way. On the operating table each in- 
dicator may be readily followed to the cor- 
responding foreign body. The particular 
advantages of this method are: 

‘“‘1, Operations may almost always be 
done under local anesthesia. 

‘‘2. Changes in the position of limbs or 
ly do not vitiate the result. 

3. There are no calculations to intro- 
cuce a possible mathematical error. 
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4. The localization may be carried out 
aseptically without sterilizing the hands.” 

The simplicity of this method is at once 
apparent. No mechanical devices, no in- 
struments of calibration, no mathematical 
equations, no exact relation of tube to 
screen, no measuring of tube distance, no 
calculation after painstaking estimation of 
a shifting shadow are required. The hooked 
piano-wire always leads to the foreign body, 
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Fic. 1. SUTTON LOCALIZING DEVICE. 


A, Latest form of canula with blunt trocar and sharp 
trocar for use with same canula; D, a curved hemostat 
for grasping the trocar; c, the hooked piano wire 
which is introduced through the canula and left as an 
indicator; E, wire cutters employed to snip off the ex- 
cess piano wire after introducticn; B, the original 
form of the instrument, the large head of which inter- 
fered with “sighting.” 


even if surgical incisions with the retraction 
of tissues do alter the skin markings. 

The one great objection to all methods of 
localization by calculation, calibration, 
mensuration or instrumentation is that the 
skin markings and landmarks are disturbed 
as soon as the surgical incision is made. 
Furthermore, the surgeon frequently finds 
it desirable or necessary to make his inci- 
sion with the patient in a position totally 
different from that in which the roentgen 
localization was made. 
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Another great advantage of Sutton’s 
method is the rapidity with which many 
localizations in the same individual or in 
successive cases can be made. When Dr. 
Sutton took charge of this American Am- 
bulance, No. 2, at Juilly, he found inade- 
quate roentgen apparatus, no plates, and 
only a Belgian orderly in charge. He im- 
mediately set to devising a method of local- 
ization which required only the simplest 
instruments, a screen, a tube and an old 
coil. He said that he would make fifteen or 
twenty localizations, go to the operating 
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remarkable percentages of results in the use 
of fluoroscopic localization in a manner 
quite similar to the Sutton method. They 
localize and operate intermittently upon the 
same table but do not introduce the local- 
izing wire, which Sutton shows to be an ad- 
vantage by avoiding the necessity of re- 
peating the fluoroscopic exposures or op- 
erating directly upon the fluoroscopic table. 

An English abstract of the article was 
contained in Archives of Radiology and 
Electrotherapy for April, 1917, of which the 
following is a copy: 


Fic. 2. SHOWING 


METHOD 


OF INTRODUCING SUTTON 


LOCALIZING CANULA. 


room to remove the bullets, shrapnel or 
whatever was at the end of the hooked 
piano-wire and by that time the tube was 
cool enough to permit exploring for another 
batch of bullets. 

In war surgery the roentgenologist will 
not have the refinements of civil roentgen 
practice constantly at hand. Supplies may 
be delayed, plates become water-soaked or 
even altogether unobtainable. Methods 
which require stereoscopic plates or even 
plain plates may become utterly useless. 

An article by Ombrédanne and Ledoux- 
Lebard (Journal de Radiologie et d’ Electro- 
logie, Vol. 11, March—Apr., 1916) gives most 


“The writers describe the methods 
adopted by them in the Lycée Descartes 
Hospital in Tours, where the specialists are 
centred, and where the services of surgery 
and radiography are situated. It is a sec- 
ondary hospital, not receiving patients 
direct from the front. Further, all patients 
having foreign bodies were referred to them 
by other medical officers, who either did 
not wish to extract themselves, or who had 
failed after several trials. Even under these 
unfavorable circumstances, on the 5th of 
Nov., 1915, a consecutive series of I10 
foreign bodies, removed from 100 patients, 
were recorded, without one failure. On the 
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16th of Feb., 1916, a further series of 100 
cases (with 109 foreign bodies) all of which 
were successfully removed, thus showing 
100 per cent. of success in removing 219 
foreign bodies from 200 patients. A group 
of foreign bodies situated in the same region 
and reached by one incision, were counted 
as one foreign body. Statistics of other 
methods are quoted giving from 7 to 4 per 
cent. of failures, and their conclusion is 
that in ordinary methods of localization 
there are 5 to 10 per cent. of failures. 

“Technic: Screening.—No new methods 
have been adopted, but thorough precau- 
tions have been taken to safeguard the 
operators from undue exposure to the ray. 
When a patient comes into the hospital, he 
is either sent to the roentgen department, 
or that department is notified. Fluoroscopic 
examination is then made, the authors be- 
lieving that the more cumbrous methods of 
localization, such as by the compass of 
Hirtz, which is probably one of the most 
exact of the innumerable instruments of 
this type, take too long. The authors insist 
upon the value of screening; thus the an- 
atomical, medical and surgical knowledge 
of the radiologist is required, first, to de- 
termine from the movement of certain 
muscles, for instance, the location of a 
foreign body in that muscle. His medical 
knowledge would lead him to recognize the 
existence of an inflammation, the presence 
of an abscess, the presence of adhesions, 
and in many other ways to advise the 
operator in matters much more important, 
and telling him the depth to within one 
millimeter. His surgical knowledge will 
enable him to point out the path of prac- 
tical surgical access. 

“The X-Ray Negative.—This is used to 
confirm the screen findings and to afford 
a closer study of the conditions either in 
the bones or in the adjacent tissues. The 
patient then has been screened, foreign 
bodies localized, and finally, plates taken. 
When, through the question of economy, 
either of plates or of time, a choice has to be 
made between screen localizing and plate 
localizing, the former is preferred. Follow- 
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ing the decision taken, those who are to be 
operated upon during the week are singled 
out. 

‘Preparation of the Operating Room.— 
The operations in Tours are performed in 
the large x-ray room, where some Mondays 
as many as thirty people are accommo- 
dated comfortably. All the windows are 
properly curtained in black, there is abun- 
dant electric light under suitable control. 
Portable lights on stands, with powerful 
reflectors, are available. Every precaution 
is taken that a burnt-out fuse may be re- 
placed instantly. Two tables are prepared, 
one the x-ray couch with a wooden top 
covered with aluminum, beneath which is 
the x-ray tube, movable in all directions. 
This is the operating table. Alongside of 
this is a strongly built wooden table, upon 
which the patient is anesthetized. Where 
immobilizing cushions are needed, these are 
filled with straw instead of sand, so as to 
be transparent to the ray. The usual acces- 
sories for an operation are within reach. 
The patient, properly anesthetized, is 
moved on to the x-ray table, properly dis- 
posed for operation with a surgeon on one 
side and the radiographer on the other, 
having under his control the diaphragm, 
the coil, the switch, and the light switch. 
The field of operation is then prepared as 
usual, suitably protected by sterile sheets, 
with a sterile sheet drawn over everything. 
While the operator and his assistant are 
preparing the instruments, the radiographer 
locates the foreign body, centres it, and 
closes the diaphragm, leaving a field of 
about 114 inches with the foreign body in 
the middle. He is then handed a sterile 
pointer, Lebard using an instrument like a 
perineal needle, centring this on the image 
of the foreign body as shown on the screen. 
The current of the tube is then cut off, the 
covering sheet lifted, leaving the needle 
touching the skin. Very often the point so 
marked is one or two millimeters, some- 
times it is two or even three centimeters 
out from the point marked when locating 
due to change of position, etc. The operator 
then asks for the depth and cuts down on 
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the point marked by the needle. The cut- 
ting is then continued to the depth indi- 
cated or a bone structure is met. At times 
the foreign body is found at the first at- 
tempt. If at the depth given the foreign 
body is not found or a bone structure is 
encountered which must be attacked with 
precision, operator stops, ligatures all 
clamped vessels, removing the forceps, 
which would interfere with the field of 
view, and says to the radiographer, * Just 
a glance, please.’ The surgeon and his 
assistant step back, sterile sheet is thrown 
over the patient, which is lifted at the two 
corners next to the surgeon, who is thus 
able to see underneath, and the radiogra- 
pher with his screen on the other side works 
from above this sheet. Having located the 
foreign body, he says, ‘I see it.’ The oper- 
ator then using a long sharp-pointed direc- 
tor moves it until its shadow coincides on 
the screen with that of the foreign body, 
the radiographer directing him to move it 
forward or backward, to the left or to the 
right until exact; when it exactly coincides, 
he says, ‘ You have it.’ The current is again 
stopped, the sheet removed, the director 
having been kept in position by the opera- 
tor when a second attempt is made to find 
the body. Very often the foreign body is 
found on this second attempt. Occasion- 
ally it may be necessary to have as many 
as five or six of these glances at the screen 
in difficult cases, especially where some 
organ intervenes in the path leading to the 
foreign body. When a foreign body has 
been removed, final examination confirms 
that there is nothing left behind. With this 
technic (apart from the complications aris- 
ing from some unsurmountable physiolog- 
ical difficulty, such as anatomical anomaly 
or some serious anesthetic difficulty) one 
‘annot but succeed, as the operator may be 
guided step by step, no matter what the 
position, the nature, or the size of the for- 
eign body. The confidence thus given the 
operator is far from negligible. 

‘One has only to be careful to follow the 
ray perpendicular to the table along the 
path of which the foreign body is to be 
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found, and which the roentgenographer 
has already marked at the commencement 
of the operation. The operator knows that 
no matter how often he loses his way he 
can be instantly guided by the roentgen- 
ographer. 

‘‘Foreign bodies imbedded in bone fur- 
nish one of the best examples of the utilities 
of the method. Placing the shadows of the 
foreign body in the centre of the trephine 
ring one has only got to work it down to be 
absolutely sure of reaching the body. The 
writer is surprised that in cranial cases, in 
particular, this method, demonstrated to 
the Surgical Society by Desplates, has not 
been more extensively copied. The observa- 
tion is made that while undoubtedly they 
are working under the best possible condi- 
tions in such a hospital, there is no reason 
why equally successful results should not 
be obtained under less favorable 
tions. 

‘* Lighting.—The question of lighting is, 
of course, important to the surgeon. It is 
not in the least fundamental that the 
operating room should be artificially lighted. 
Any operating room in which a portable 
roentgen outfit can be used will do very 
well, as has been proved by M. Lobligeois, 
or as it is done constantly by the roent- 
genographer of the ninth district in quar- 
ters which do not have x-ray laboratories 
capable of being used as operating rooms. 
Darkness, therefore, is not absolutely nec- 
essary, as Mauclaire thinks, who sees in 
the absence of facilities for darkening a 
limitation to the possibility of extraction 
under the screen. 

‘The best possible conditions for operat- 
ing are, of course, those which interfere the 
least with the usual technic of the surgeon, 
that is, a proper operating room in broad 
daylight. Under these conditions the man- 
udiascope of Bouchacourt is exceedingly 
useful. This apparatus, which is kept 
fastened to the head and eyes, has a re- 
movable screen with a sheet of dark- 
colored celluloid, with sufficient definition 
to see, and at the same time keep the eye 
sensitive for fluoroscoping. Such a diascope 
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is easily constructed out of empty crate 
boxes and Mr. Dessaine, for the Central 
Radiographic Laboratory of Tours, has 
made such an apparatus, which is rather 
better than that of M. Bouchacourt, in 
that the field is larger. The writer sees no 
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advantage in operating with colored arti- 
ficial lights, either red or violet, although 
the latter is preferable. 

‘“‘A synopsis of the ‘History of Ex- 
traction under the X-ray’ is attached to 
the article.”’ 
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Y order of the Surgeon General's office 

a number of prominent American roent- 
genologists convened on June Iith at the 
Cornell University Medical College, New 
York, in order to confer with Major Arthur 
C. Christie upon roentgenological methods 
of localizing foreign bodies under war con- 
ditions and upon the adaptability of roent- 
gen apparatus in general to military pur- 
poses. The Conference, which was in daily 
session for two weeks, up to June 23, had 
been convened at the instigation of the 
Committee on Preparedness of the Amer- 
ican Roentgen Ray Society and was 
heartily supported by the Surgeon Gen- 
eral’s office. Besides Major Christie, who 
attended on behalf of that office, Major 
H. W. Huntington attended from the 
Army Medical School, taking a conspicu- 
ous part in the proceedings. 

It was announced that schools of roent- 
genology for military purposes are being 
established under orders from the Sur- 
geon General's office at Baltimore, Rich- 
mond, New York and Kansas City, to be 
followed soon by others at Chicago, Bos- 
ton, Los Angeles and Philadelphia, as soon 
as the roentgenologic instructors shall 
have received their commissions from the 
Adjutant General. 

In the course of its deliberations the 
Conference adopted a set of suggestions 
framed by a committee with a view to 


their general adoption in the routine 
roentgen examination of recruits, after 


having been submitted to the Surgeon 
General for approval. 
principally deal with 
the chest. 


These suggestions 
the examination of 


Believing that a combination 


of a careful clinical and roentgenological 
examination of the chest gives the most 
accurate information on which to base 
acceptance or rejection of applicants for 
military service, it is recommended that 
a roentgenological examination be made of 
the chest of each accepted recruit and that 
such cases as show roentgenological evi- 
dence of the presence of a sufficiently im- 
portant lesion, be held for further observa- 
tion. 

The committee pointed out that the 
roentgenological study would not only aid 
in the elimination of pulmonary lesions 
but also in the discovery of various con- 
cealed cardiac, aortic and mediastinal 
lesions, which might otherwise be over- 
looked. 

Expression was also given to the belief 
that it is practicable to make a roentgeno- 
logical examination of the chest of each 
recruit at a cost which will be amply re- 
paid by a subsequent decrease in the 
incidence of tuberculosis in the service and 
consequent lessening of pensions incident 
to the war. 

A further advantage of this examination 
will consist in the fact that it will serve to 
eliminate the question as to the presence 
of disease in cases which might otherwise 
be rejected for supposed tuberculosis be- 
cause of the history or deceptive physical 
signs. 

This committee is composed of Major 
Leon T. LeWald, Dr. Lewis G. Cole and 
Dr. Frederick H. Baetjer, assisted by 
Major Arthur C. Christie, Dr. Kennon 
Dunham and Dr. Frank 5S. Bissell in the 
capacity of advisory members. The pres- 
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ence of these experts was turned to prac- 
tical account by passing one hundred re- 
cruits through the roentgenological exam- 
ination under the technic recommended by 
the committee. 

The demonstration of a large number 
of methods devised for the roentgeno- 
logical localization of foreign bodies occu- 
pied a considerable part of the time of 
the Conference, there being on exhibition 
numerous apparatus, devices, methods and 
descriptions which consumed the atten- 
tion of those present. Dr. Bowen, of 
Philadelphia, presented a general survey 
of the principal methods, and out of the 
enormous mass of this material the com- 
mittee decided to select three methods to 
be taught to every military roentgenolo- 
gist. These are: 

(1) The Sutton direct localizing instru- 
ments. 

(2) The Haret method, which is an adap- 
tation of the triangulation method by fluo- 
roscopic screen or plate. This method is 
also described as the Thurston-Holland 
method, and under various other names. 

(3) The Hirtz compass. This, briefly, 
consists in localizing a foreign body in re- 
lation to three points upon the skin sur- 
face with a device movable in the direction 
of the foreign body and reaching directly 
to the foreign body when properly used 
at the subsequent operation. 

The selection of these three methods, 
however, does not preclude the use of other 
methods, but it is demanded that every 
medical officer trained in these roentgen 
schools shall be able to use these three 
methods with ease and speed. 

Any American roentgenologist can apply 
for this course of roentgenological instruc- 
tion by writing the Surgeon General, 
through his nearest examining board for 
the Medical Reserve Corps, a list of which 
will be found in the Journal of the American 
Medical Association, asking to be placed 
upon this detail at the nearest school. 
Attach such letter to the papers which 
are sent in at the time you take your ex- 
amination for the commission. Also write 
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a letter when you accept your commission 
to the medical officer in charge of your 
nearest school. 

Officers taking this course will be de- 
tailed upon pay according to rank for the 
period of instruction. After completion 
of the course the officer may be relieved 
of duty and return home to await orders 
or be attached to a base hospital unit or 
other post at the direction of the Surgeon 
General. 

The government is going to the expense 
of training these selected officers as roent- 
genologists and will therefore be desirous 
of using them in this capacity to the 
greatest extent possible. 

The length of the regular course will 
probably be about three months, com- 
mencing about July 15, but officers who 
show unusual experience in x-ray work or 
who become proficient before the end of 
the course will be certified to the Surgeon 
General at a shorter period. Those who 
show lack of adaptation will be relieved of 
this detail and assigned to other duties or 
discharged by order of the Surgeon General. 

The following men were present at the 
Conference and will be in charge of the 
instruction under the direction of Dr. 
J. S. Shearer: Major Frederick H. Baetjer, 
Baltimore School of Military Roentgen- 
ology; Major L. T. LeWald, New York 
School of Military Roentgenology; Major 
Alfred L. Gray, Richmond School of Mili- 
tary Roentgenology; Captain E. H. Skin- 
ner, Kansas City School of Military 
Roentgenology; Dr. L. G. Cole, Head- 
quarters, American Committee on Pre- 
paredness; Dr. Willis F. Manges, Phila- 
delphia School of Military Roentgenology ; 
Dr. E. S. Blaine, Chicago School of Mili- 
tary Roentgenology; Dr. A. W. George, 
Boston School of Military Roentgenology ; 
Dr. George C. Johnston of Pittsburgh, 
Pa.; and Dr. H. W. Van Allen of Spring- 
field, Mass. 

The instruction upon military duties and 
customs will be given under the direction 
of Major H. W. Huntington and Major 
Arthur C. Christie. 


DANGERS IN THE ROENTGEN LABORATORY 


BY J. S. SHEARER, PH.D. 


Cornell University 


ITHACA, N. Y. 


HE rapid development of roentgen 

apparatus during the last few years 
has scarcely given time for the considera- 
tion of many questions relating to the 
safety of patients and operators. The 
transition from the static machine and the 
induction coil to transformers of much 
greater power output and the rapid in- 
crease in capacity of these machines have 
introduced dangers against which we must 
take precautions and that should not be 
ignored. 

These dangers are not alone those due 
to direct or to scattered roentgen radia- 
tion, but they include serious danger of 
electric shock or even of electrocution. 
This is especially true of transformers 
operated with controls giving nearly con- 
stant potentials, i.e., with auto-transfor- 
mers or their equivalent that otherwise 
have many desirable features. 

In order to get a clear realization of 
these dangers, a brief statement of the 
electrical features involved may be of 
assistance. So far as the writer is aware 
there are no very definite data as to the 
exact amount of current which may cause 
death and, in fact, this fatal current must 
vary with the path taken through the 
body, with the age and physical condition 
of the victim, and the duration of current 
flow. These matters need not be fully 
discussed here further than to state that 
death may occur when a current of 100 
MA is passed through the vital organs for 
a comparatively brief time. While much 
greater currents have been borne for 
considerable periods without fatal results, 
it behooves us to provide against a current 
weaker than that known to have caused 
death. 

We need not discuss whether the danger 
from a fluctuating current is greater or 


smaller than from one of constant value, 
nor are we concerned with high frequency 
currents which very likely are not pene- 
trating but confined to superficial tissues. 

The minimum resistance of the body 
from one hand to the other or from hand 
to foot is quite variable and is largely a 
contact resistance, where current enters or 
leaves the skin. 


It may be as low as 5000 
ohms. 


In order to force a current of 100 
MA over this resistance, a voltage of 500 
or more must be supplied, and if the 
current is to be kept flowing, this voltage 
must be maintained. 

It is quite true that contact with points 
of greater potential difference than 500 
volts have not always caused a fatal result 
or even any serious injury. Contact is 
often momentary, or some considerable 
resistance in series with the body may 
have kept the current below the danger 
limit but there is no guarantee that this 
will be true in any given case. 

One reason why we are likely to ignore 
these dangers is that long sparks may have 
been taken from a static machine or an 
induction coil and the assumption that 
spark length determines danger limits. 
In both of these devices the body is 
almost a short-circuit and the initial high 
potential is not maintained. Few induc- 
tion coils can deliver as much as 50 MA 
at any considerable voltage. A person 
might be shocked and even prostrated by 
a discharge from a large Leyden jar, but 
not seriously injured, because the voltage 
drops rapidly, and for a very brief instant 
only do we have a considerable current. 

It is quite otherwise with the power 
transformer where both volume and pres- 
sure may be maintained. A shower of 
rain dropping from a great height may be 
acceptable, but a cloudburst from the 


II/ 


Dangers in the Roentgen Laboratory 
i 


Ss 


TRANSFORMER 


t+OR— 


30000VOLTS _ 000VOLTS__ 


PATIENT 


ie 


1. DISTRIBUTION OF VOLTAGE IN TUBE OPERATION. 


E, The earth represented as a surrounding conductor; S, Transformer second- 
ary grounded at the mid-point; R, Rectifier; T, Tube. 

The patient is a good conductor in series with an air gap. The tendency to arc 

to the patient is nearly as great as it would be to a grounded metal plate as 
close to the terminals as the upper surface of the body. 


same height may spell disaster. The 
only safety lies in avoiding proximity to 
points where too great a voltage difference 
is maintained. 

The agency known as potential difference 


tions of plus and minus charges. Using a 
60-cycle current, the maximum congestion 
of charge occurs 120 times per second. 
The current through the tube tends to 
relieve this congestion, thereby dropping 


or voltage drop between two points is to be 
regarded as due to electric charges ac- 
cumulated in the vicinity. The function 
of all electrical generators is to cause such 
accumulations either periodically or con- 
tinuously. Thus the lines connected to 
an operating tube have periodic accumula- 


the voltage, unless the generator is regu- 
lated to increase the supply and thus 
partially maintain the voltage. 

The presence of electric charges on the 
wires at high potential differences tends to 
drive the charge over any. path provided 
from one line to the other, and such a path 
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may be partly through air (sparks or arc) 
and partly through material more or less 
conducting. Passage through the body is 
very much easier than through the same 
thickness of air, and for the range of 
voltages used in this work the body may 
be regarded as a good conductor. 

When a _ spark between two 
points, the spark indicates the transfer of 
a certain amount of electric charge. If 
this charge is replaced by the generator at 
a sufficient rate, other sparks will quickly 
follow, establishing an arc. 


passes 


The air in an 
arc is of low electrical resistance, resulting 
in a relatively large current. 

The terminals of such an arc are likely 
to be regions of rapid heat development, 
and severe surface burns may result. 
When an arc forms from one terminal or 
wire to the body, a simular arc is likely to 
form where the current leaves the body. 
Thus, nails in often localize the 
current and a small but deep burn will 
result. 

The danger to the patient then depends 
on two things: (1) The combined resistance 
of spark gaps and body must be so low as to 
allow a spark to pass through the body 
more easily than through other possible 
paths; (2) the generator must deliver 
current in dangerous quantity at a voltage 
sufficient to maintain the arc. 

Just as long as current passes through 
the tube, the terminal voltage is reduced 
accordingly. 


shoes 


If a tube becomes cranky or 
too hard; if a break occurs anywhere in the 
high tension circuit; if the filament of a 


Coolidge tube breaks or the filament 
current fails, the terminal voltage will 


rise at once and an arc is likely to form 
somewhere between the lines. ‘Thus when 
a tube is taking only 10 MA on a three- 
inch equivalent gap, failure of the tube to 
pass this current may break a ten-inch 


gap. <Any accident to the high tension 
line increases the risk of arcing over 


undesirable paths. Any movement of the 
patient’s limbs or body, approaching the 
lines, is a source of danger. 

The danger to the patient is in all cases 
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very greatly increased by contact or prox- 
imity of any part of the body to grounded 
metal. If no opportunity is offered for 
charge to /eave the body as well as reach it, 
no current can be established. Contact 
with a high voltage circuit at one point, 
when well insulated from the earth or the 
other line, is not dangerous, since only a 
slight static charge can accumulate on the 
body. The danger is much increased when 
nine or ten-inch spark gaps are used as in 
treatment, not only because of the greater 
tendency to discharge to earth but also 
because of the very high potential that 
would be applied if the tube should fail to 
take current or a break should occur in a 
line. When this happens, an arc may pass 
to a grounded metal table by way of the 
patient, even though a spark gap across 
the line would seem to offer an easier path. 

When using a rheostat to control the 
power taken by the primary of the trans- 
former, the formation of an arc on the high 
tension line will automatically drop the 
high tension voltage. Such is not the case 
with an auto-transformer, where a high 
secondary voltage is maintained by draw- 
ing more power from the supply mains 
through the primary. This is precisely 
the reason for using an auto-transformer in 
roentgenographic work. When a tube 
softens or an increase in the temperature of 
a Coolidge filament takes place the tube 
current increases and would decrease the 
voltage drop through the tube except for 
the auto-transformer action. Since it is 
necessary not to exceed a six-inch gap 
(probably even less) in roentgenography, 
except for brief intervals, the danger of an 
arc striking in undesirable quarters is 
much less than in treatments where a nine 
or ten-inch gap is maintained for minutes 
rather than for seconds. 

The difference between a rheostat con- 
trol and an auto-transformer in a particular 
case on a certain rheostat button is illus- 
trated by the fact that a nine-inch gap 
(about 85 kilovolts) was broken on open 
circuit; when 10 MA were allowed to 
pass through the tube on the same setting, 
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the equivalent gap was only three inches 
(about 30 kilovolts). Thus, an open cir- 
cuit results in a very high line voltage and 
consequent tendency to spark over, while 
any considerable tube or arc current 
causes a great reduction in voltage and in 
that respect reduces danger. With an 
auto-transformer, set for 60 kilovolts on 
open circuit, a current of 10 MA only 
dropped the voltage to 47 kilovolts and at 
15 MA 45 kilovolts. This shows the 
tendency to keep up voltage with increas- 
ing current. On allowing a five-inch arc 
to pass on this setting, over 200 MA were 
drawn from the transformer. 

As is well known the operation of an 
outfit will cause the accumulation of an 
electric (‘‘static’’) charge on insulated 
conductors in the vicinity of lines and 
tubes. When a patient is placed on an 
insulated table, the body becomes gradually 
charged by leakage from the line through 
the air. Contact with the patient by the 
grounded operator will then discharge this 
static to earth. Asa rule this is not really 
dangerous but it does scare a nervous or 
timid patient and is avoided by “ ground- 
ing’’ the metal table. There is a common 
though erroneous impression that this 
ensures the safety of the patient, while in 
reality decidedly the reverse is the case. 
The patient’s body serves as a conductor 
between the high voltage lines and the 
grounded table, and the only safety lies 
either in keeping all portions of the line 
at a considerably greater distance from 
the body than the sparking distance from 
either line to earth, or in introducing a 
good insulator or a grounded conducting 
shield between the tube and the patient. 
A shield of insulating material which 
would effectually prevent the patient from 
bringing his arms or legs too near the tube 
terminals would be very desirable. 

It should also be remarked that ground- 
ing the tube stand does not decrease the 
danger to the patient but it may materially 
increase the danger of tube puncture in 
some cases. The danger in using a 
grounded metal table does not apply to 
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trochoscopic work where the table is 
placed between the tube and the patient, 
provided the connecting wires are well 
insulated and not brought down close to 
the patient; in fact, the table would act as 
a protection in this case. It is therefore 
of prime importance to adopt a procedure 
with a view to avoiding danger to the 
patient, when the latter is between tube 
and table. I am convinced that in view 
of the serious danger involved, a metal 
table should never be used in treatment 
work at least, and it is no exaggeration to 
say that it is even too dangerous to be 
permitted in roentgenographic work. The 
auto-transformer ensures maintenance of 
voltage even with relatively large current- 
demands, and while it does not actually 
favor an initial spark, it greatly increases 
the element of danger, if by any accident 
current is started through the patient. 

It has been proposed to ground one side 
of the transformer which would make one 
end of the tube and one operating line safe 
to handle. This, however, would double 
the voltage drop from the other tube 
terminal or line to earth, and even greater 
precautions would have to be taken, since 
no tube stand, as at present constructed, 
would serve unless the neck of the tube on 
the high voltage side were made very long, 
or the danger of the arc connecting with 
the stand and table were eliminated in 
some other way. 

The use of circuit breakers and fuses in 
the primary circuit often gives rise to a 
false sense of security. These devices are 
relatively slow in action—especially the 
fuses which often carry from fifty to a 
hundred per cent. overload for some time 
before blowing, with the consequence that 
they would be unable to avert serious 
injury. 

Summarizing, it may be said that safe 
operation requires the following precau- 
tions: 

(1) All high tension lines should be well 
mounted so as to prevent their sagging, 
breaking or being brought in any way 
near the patient. 
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(2) Overhead wires should be mounted 
at least ten inches above the head of any 
person. 


(3) Milliammeters of more than one 
range should be provided with safety 


devices for shifting scale. 

(4) No metal table should be used where 
the patient is placed between tube and 
table, especially in treatment. 

(5) There should be no possibility of 
sparking from lines to patient or operator, 
when using a vertical fluoroscope or tro- 
choscope. 

(6) No unused leads or connecting wires 
should be left connected with the high 
tension lines. Do not leave a _ vertical 
fluoroscope connected when not in use. 

(7) A quick-acting circuit-breaker 
should be mounted in the primary circuit 
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of the transformer and adjusted to open 
just above the maximum power needed in 
gastro-intestinal work. In fact, one might 
be devised to open on smaller current as 
the tube voltage is raised. 

(8) The Coolidge filament battery or 
transformer must be regarded as a part of 
the high tension line and as a source of 
danger, unless properly protected and 
mounted. 

These notes of warning should not be 
regarded as based on purely theoretical 
grounds. Two unfortunate experiences in 
the laboratory, in one of which a serious 
injury occurred on fairly low power oper- 
ation, brought the matter forcibly to the 
writer’s attention. The fact that preven- 
tion is more profitable than regrets has 
prompted this article. 


NOTICE 


The Eighteenth Annual Meeting of The American Roentgen Ray So- 


ciety will be held at 


the Hotel Schenley, Pittsburgh, Sept 


190-22, IQI7. 
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EDITORIALS 


ROENTGENOLOGICAL NOMENCLATURE 


Editorial remarks have recently ap- 
peared in this and other medical and allied 
journals calling attention to the need of an 
improved vocabulary of the roentgen serv- 
ice. The need for such improvement ex- 
ists, but the difficulty is how to effect it. 
The difficulty lies in an adequate descrip- 
tion of the rays which bear the name of 
their discoverer, Roentgen. It is a time- 
honored custom to perpetuate the name of 
a discoverer, inventor or original observer 
in describing the achievements due to 
them, and such distinction has even been 
bestowed in cases where, in the opinion of 


competent critics, it was not justified, as, 
for instance, in Paget’s disease. Similarly, 
it must be left to the shades of Basedow 
and Graves to fight it out between them as 
to who is responsible for the discovery of 
the symptom complex which is more un- 
derstandably described as exophthalmic 
goitre. On the other hand, Daguerre might 
still have the honor of having his name 
coupled with what is now universally mis- 
described as writing by light—photography 

if the product of his brain had been 
described by a less bellicose name than 
daguerreotype. 

The latter drawback is precisely the 
stumbling block over which roentgenologi- 
cal onomatology encounters its chief diffi- 
culty. If Roentgen had had the foresight of 
selecting a family name after the style of 
some presidents and secretaries of state, 
there would be no objection now to wilson- 
izing or bryanizing a patient, just as mes- 
merizing sounds perfectly familiar to the 
ears of the multitude. But Roentgen’s 
name in combination with terminations 
which must be used in the description of 
roentgenological work, gives rise to incon- 
venience to those unaccustomed to the 
pronunciation of foreign sounds, and Roent- 
gen’s own modest description in referring 
to the rays as “‘X”’ does not overcome this 
difficulty. Nor are his followers scientifical- 
ly justified in perpetuating the discoverer’s 
modesty. There are a great many things 
about the nature of which we are in the 
dark, radium among the rest, but to desig- 
nate all of them by “X”’ as a testimonial 
to our ignorance is an untenable proposi- 
tion. It behooves us to find adequate 
words to describe newly discovered effects; 
if no such words exist, we must make 
them. That is one of the objects of philology. 

The difficulty would be readily overcome, 
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if radium had not been invented or rather 
if it had not been given the name of ra- 
and the 
appellation is an uncommonly fortunate 
one in covering just what it is desirable and 
necessary to describe, every attempt should 
be carefully avoided to detract from the 
specific meaning of the term. If such 


dium. As such, however, is the fact 


were 
not the case, ‘‘radiology”’ and its necessary 
modifications would serve the purposes of 
roentgenology; as it is, we must look for 
pastures new. In the present vague appli- 
cation of that which authors 
affect, it is impossible to say whether it is 


term some 
intended to describe the action of radium, 
both, and it 1s for 
reason that combinations such as * 
cent,’’ 


roentgen rays, or this 
radiolu- 

“radiopaque, etc., which are among 
those recently proposed, are only men- 
tioned to be condemned as tending to make 
confusion worse confounded. 

It was after due and serious considera- 
tion and impartial discussion that, four 
years ago, the American Roentgen Ray 
society decided upon incorporating Roent- 
gen’s name in the multitude of words oc- 
curring in the practical application of the 
new science and, from the admitted 
pronouncing a 
name, this decision has stood the 


aside 
inconvenience of foreign 
test of 
daily requirements from both a scientific 
and practical point of view. There is no 
compelling reason, therefore, why the work 
of familiarizing the expressions resulting 
therefrom should be ignominiously discard- 
ed, and going back to the haphazard ex- 
pression of ignorance—x-ray—1is surely out 
of the question for the above reasons. 

If, however, the majority of American 
roentgenologists feel it desirable to adopt 
a different nomenclature, this journal will 
be ready to open its columns to suggestions. 
But to save useless trouble both to con- 
tributors and the editorial staff, it should 
be borne in mind that newly coined words 
or suggestions in connection with old words 
should be applicable to roentgen rays as 
such, that they should describe the intended 
act, that they should overcome the objec- 
tions to the present terminology and, final- 
ly, that they conform to the established 


doctrines of philology. For the latter rea- 


son hybrid words, for would 
probably fail to meet with general approval. 


We are already in a position to place two 


instance, 


suggestions before our readers. The first is 
to retain the letters ‘‘ron”’ of the discover- 
er's name and attach thereto the termina- 
tions as at present in use. This would to 
some extent those who do not 
wish to see the discoverer’s name entirely 
obliterated and at the same time deprive 
the pronouncing difficulties of their terrors. 
The following list comprises the most fre- 
quent roentgenological expressions and 
their proposed substitutes: 


appease 


roentgenoscopy ronoscopy 


roentgenoscopic ronoscopic 
ronography 
ronogram 
ronographer 
ronology 


roentgenography 
roentgenogram 
roentgenographer 
roentgenology 
roentgenologic 
roentgenologist 
roentgenize 
roentgenization 
roentgenstereo 
roentgen rays 
Other new words may be easily con- 
structed within the scope of the above 
scheme which have no counterpart in the 
existing terminology, such as ronoscopize 
(making a screen examination), ronopaque, 
ronolucent (to offset the undesirable new 
suggestions of radiopaque and radiolucent). 
The next suggestion is based on the idea 
of ‘visualizing a body.’ The new words 
resulting therefrom, and arranged in the 
above rotation, would be as follows: 
corposcopy 


ronologic 
ronologist 
ronol Ze 
ronization 
ronostereo 
ronorays 


corposcopic 

corposcopize 
corposcography, or corpography 
corposcogram, or corpogram 
corpographer 

corposcology, or corpology 
corpologic 

corpologist 

corpologize 

corpolization 

corpostereo 

corposco or corporays 
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The coiner of this list suggests that the 
longer words, such as corposcography, 
should in practice be conveniently short- 
ened into corpography, etc., without losing 
any of their distinctness in view of the fact 
that the expressions would be used by 
specialists. 

The subject is open for discussion and 
we invite further contributions. 


PARAFFIN Wax DressING FOR ROENTGEN 
DERMATITIS 


A French physician, Barthe de Sand- 
fort, last year brought out a proprietary 
preparation called ‘“‘ambrine”’ for the treat- 
ment of burns. This preparation was a 
secret one controlled by a company in 
Paris and the treatment was not as read- 
ily accessible as desired. However, Lt. 
Col. A. J. Hull, R.A.M.C., reported in 
the British Medical Journal of January 13 
that the results of a mixture of home 
manufacture in the hospital was even su- 
perior to those obtained by the proprietary 


preparation. Col. Hull’s formula is as 
follows: 
Resorcin............ I percent. 
Eucalyptus Oil....... 
Soft Paraffin........ 
Hard Paraffin........ — 


The hard paraffin is first melted and the 
soft paraffin and olive oil are stirred in. 
The resorcin is next added, dissolved in 
half its weight of absolute alcohol, and 
finally the eucalyptus oil when the wax 
has cooled to about 55° C. If necessary, 
the resorcin may be replaced by a quarter 
of its weight of beta-naphthol. Col. Hull 
adds that the application of this No. 7 
paraffin, as it is called, to ulceration fol- 
lowing frost-bite has been as _ successful 
as in the case of burns. Other uses will 
doubtless suggest themselves for a soft 
impervious casing to wounds which can 
yet be readily peeled off without pain or 
disturbance to the delicate processes of 
repair. 

The Journal of the American Medical 
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Association has recently published an ex- 
tensive article dealing with the experi- 
mental aspects of this matter and giving 
formulz which are proposed as superior 
to the one above quoted. 

According to Col. Hull burns healed 
with rapidity; constitutional symptoms 
rapidly abated; pain was reduced to a 
minimum; scarring appeared to be obvi- 
ated, or at any rate was not apparent. 
The need for grafting large burns appeared 
to be avoided. The burns healed so rapidly 
with healthy granulations that there ap- 
peared to be nothing to be gained by 
grafting. The patients were singularly 
free from sepsis. The conclusion arrived 
at from experimenting with the ambrine 
treatment was that mild burns healed with 
singular rapidity, and severe cases recov- 
ered which would have been unlikely 
to recover by the ordinary methods of 
treatment. Observers who had had large 
experience of burns treated by picric acid, 
ointments, and other methods in ordinary 
use, were unanimously of opinion that the 
paraffin method was superior to the older 
methods. The experience of those who 
had witnessed the results of burns after 
liquid fire attacks was that the ambrine 
treatment would save many lives and 
accelerate the recovery of all burns. 
Severe burns of the third degree, accompa- 
nied by sloughing and in a very septic 
condition, have cleaned and taken on 
healthy repair under this treatment, after 
a trial of the ambrine treatment. Severe 
burns of both palmar and dorsal surfaces 
of the hands, extending to the tendon 
sheaths, have healed in three weeks with- 
out contracting cicatrices. Extensive 
burns of the flexor surfaces of the limbs, 
the regions most likely to be altered by 
contracting cicatrices, have healed without 
apparent scarring. Burns of the face heal 
with a new healthy skin without scarring. 

The application of this kind of dressing 
in cases of acute roentgen dermatitis sug- 
gests itself to roentgenologists. We have 


not yet had an opportunity to try this out, 
but in one case of chronic roentgen der- 
matitis the results were very encouraging. 
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BECLERE OF FRANCE 


The accompanying kodak picture of Béclére 
was taken by the late Dr. Walter Sutton of 
Kansas City when Béclére visited the Amer- 
ican Ambulance at Neuilly, France, in the 


summer of 1915. The decoration of the 
Legion of Honor is seen upon his breast. 
Béclére had been made a Chevalier of the 
Legion of Honor before the war. He has 
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funds and the place was known as American 
Ambulance No. 2, at Neuilly. 

The hospital obtained its staff largely from 
the Roosevelt Hospital past internes and staff. 
Dr. Walter Sutton of Kansas City was in 
charge cf the hospital from February to Au- 
gust, 1915. He developed a most interesting 
surgico-fluoroscopic method of removing for- 
eign bodies, which has been described in the 


Annals of Surgery (1916, Vol. 63, p. 114), 


BECLERE VISITING 


been actively engaged in the governmental 
supervision and inspection of roentgen in- 
stallations in the various military hospitals 
of France. 

This hospital, in front of which Béclére is 
standing, was established in an old monastery 
at Neuilly about 40 miles northeast of Paris. 
It was a base hospital which received patients 
from the distribution hospital at Compiégne. 
Mrs. Harry Payne Whitney furnished the 


THE AMERICAN AMBULANCE AT NEUILLY 


and which Sutton described in his chapter 
upon War Surgery in Binnie’s “ Operative 
Surgery’ (seventh edition, 1916, pp. 1313-1314, 
Blakiston). (It is to be found on p. 350 of this 
issue of the Journal.) 

When Sutton told Béclére he was taking 
this picture as a souvenir for a roentgenologist 
colleague, Béclére said, ‘‘Convey my best re- 
membrances and my greetings to the roent- 
genologists of America.” E. H. S. 


NOTICE 
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Case, James T. Anencephaly Successfully 
Diagnosed Before Birth. (Surgery, Gyne- 
cology and Obstetrics, March, 1917, p. 312.) 


The literature contains no record of anen- 
cephaly successfully diagnosed before birth. 
The roentgen method is the only means by 


first instance of definite diagnosis made befor: 
delivery. 

It would be an unfortunate occurrence ‘f a 
cesarean section were resorted to for the de- 
livery of what proved to be a monster, and al- 
though the presence of an anencephalus might 
be suspected from the clinical history and phys 


FIG. I. 


Roentgenogram of pelvis (im vivo) showing fetus at eighth month. 


Note that the head shows very distinctly, as well as many other of the fetal 


osseous structures. Normal case. 


which the positive diagnoss can be made. 
Several cases have been reported where, after 
delivery, it was recognized that the roentgen 
records showed deficiency in the shadow of 
the cranial bones, but the author’s case is the 


ical findings, the roentgenologic examination 
is as yet the only positive means of preventing 
a possible catastrophe in this respect. 

The monstrosity which will be most easily 
discovered is the anencephalic, because the 
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fetal head shows earliest and plainest. This 
monstrosity ought, therefore, to be discovered 
in every case. The rounded shape of the 
head is conspicuously absent, even in plates 
which show distinctly the spinal bones, the 
bones of the base of the skull, and of the face. 

Sometimes help may be afforded in settling 
the question of possible death of the fetus 
if carefully made plates show distinct shadows 
indicating that, during a certain interval, no 
growth has occurred. Failure on the part of 
the mother to feel fetal movements is one of 
the signs of fetal death, but does not posi- 
tively indicate it. 


v 


The paper concludes by a review of the roentgen 
literature on obstetrical diagnosis, and some 
thirty-eight references are quoted in full. 
of the figures are reproduced herewith. 


Two 


BLAINE, E. The Relation of the Roentgenol- 
ogist to the Physician and Surgeon. (J1l. 
Med. Jour., Nov., 1916, Vol. XXX, p. 338.) 


The author criticises the present day atti- 
tude of the average physician toward the 
roentgenologist and voices the opinion that 
an injustice is being done; and further that 
this attitude is out of keeping with the usual 


FIG. 2. 


the absence of the cranium, and unusual appearence of the bones of the face 
and base of the skull. 


The author believes that many forms of 
teratocephalus, teratomelus, and double mon- 
sters can likewise be roentgenologically dis- 
tinguished, and possibly also some forms of 
hemiterata and spina bifida. 

The complete details of the case, which was 
operated by the author, and the description 
of the fetus, examined by Dr. A. S. Warthin 
of the University of Michigan, are appended. 


Roentgenogram of anencephalic fetus (intra-uterine, in vivo). 


Note 


scientific atmosphere with which the better 
order of medical work is associated. He real- 
izes that this unfairness is not usually wilful 
and that it has resulted from faulty precedents. 

A clear distinction is made between the so- 
called ‘‘x-ray expert,” who in many instances 
is a non-medical man, and the roentgenologist. 
It is a pity that the “x-ray picture takers” 
have not found their proper commercial sphere 
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as ‘‘photo-gallery artists.” It is sad but true 
that many of the so-called x-ray laboratory 
“directors’’ are unsuccessful physicians who 
have failed in their regular legitimate practice. 
Some such come dangerously near the border- 
line of quack x-ray physicians. Such quacks 
are as much a reality as the quack doctor or 
the quack dentist. Will the doctor refer his 
wife or his children to such? If not, then why 
send his patients there? 

The fault is somewhat with the profession 
at large, for they judge the photographic abil- 
ity rather than medical skill. The finest x-ray 
plate may not give any more information than 
one less brilliantly made. In his summing up, 
Blaine itemizes a number of conclusions which 
will bear careful consideration. 

1. An x-ray examination is special medical 
work; the object in view is the diagnosis, not 
x-ray pictures. 

2. The roentgenologist is a medical con- 
sultant in each and every case referred to him, 
and his fee should be in accordance with the 
skill required in the case, not the number of 
views or plates. 

3. An x-ray diagnosis is of value only when 
the shadows obtained are correlated with the 
history, symptoms, clinical findings, etc. 

4. X-ray examinations and _ treatments 
should be performed only by regularly quali- 
fied medical men who have had special train- 
ing and experience in the work. 

5. The ability to make photographically 
pretty roentgenograms should not be the prin- 
cipal point in judging the roentgenologist; the 
real factor is skill in interpretation and medical 
ability. 

6. In addressing his patient the doctor 
should not speak of x-ray “pictures,” but 
should use the term “x-ray examination,” 
thus avoiding the idea that pictures are to be 
obtained by the patient. 

7. X-ray laboratories with high-sounding 
names are often run by directors who are in- 
competent as roentgenologists, and many hos- 
pital x-ray departments are in charge of in- 
experienced internes, non-medical men with 
practically no training, sisters, et al. This 
should be considered in judging the value of 
the work done. 

8. Opinions asked of the roentgenologist on 
roentgenograms made by some one else are 
medical consultations, and he should receive 
proper compensation for the service rendered. 
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9. Patients should not be given any plates 
or prints, but should be advised that they are 
paying for an x-ray diagnosis, not pictures. 

10. Finally, every physician and surgeon 
should give that consideration for the work 
and opinions of the roentgenologist that he 
expects for his own. 


PFAHLER, GEORGE E. The Treatment of Ma- 
lignant Disease about the Mouth by Com- 
bined Methods. (Journ. Am. Med. Assn., 
Vol. LXVII, No. 21, Nov. 18, 1916, p. 


1502.) 


This highly instructive article does not lend 
itself very well to abstracting, inasmuch as the 
bulk of the paper, aside from case reports, 
consists of a promulgation of the reasons for 
the methods adopted, every word of which is 
important and should be studied in the orig- 
inal. The present abstract will, therefore, con- 
fine itself to the practical points which Pfahler 
has evolved and the conclusions he has arrived 
at from the effects of the treatment given. 

There are four methods available for the 
treatment of malignant diseases of the mouth: 
surgery, electrothermic coagulation, deep roent- 
genotherapy and radium. Pfahler does not 
enter into any detail as to surgery. For elec- 
trothermic coagulation he has devised a method 
for which he claims to obtain the same advan- 
tages as the Percy method. (The latter consists 
in the persistent application of a low degree 
of heat, as distinguished from red hot cautery 
which, by forming a carbon crust, prevents 
the dissemination of heat.) According to 
Pfahler’s method, heat is induced in the tissue 
by the resistance offered to the flow of the 
electrical current. When one electrode is 
pointed, the greatest amount of destruction 
will occur at the point, expanding more or less 
in the shape of a cone toward the opposite 
electrode and thereby creating a destructive 
zone in which healthy tissue will not be in- 
jured. This matter will be again referred to 
below. 

Suitable for this kind of treatment are cases 
where the disease can be destroyed locally and 
the saving of blood vessels does not enter into 
consideration: lip cases, intramalar, lingual, 
buccal and alveolar epithelioma; and where 
local destruction in the mouth can be com- 
bined with surgical removal of diseased glands 
in the neck. The advantages are: saving of 
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local tissue, absence of raw tissue which, if 
present, might transplant malignant cells, ab- 
sence of open blood and lymph vessels which 
might disseminate the disease during operation, 
and absence of primary hemorrhage. In tongue 
cases there is some danger of secondary hem- 
orrhage. 

Among the disadvantages of his method 
Pfahler states (p. 1504): ‘‘(1) There is complete 
destruction of all the tissue between the two 
electrodes. Therefore, there is no chance of 
saving the blood vessels or nerves which are 
in close proximity to the disease.’’ This seems 
to modify his above mentioned claim (p. 1503) 
of “a zone in which tissues are heated to the 
destructive degree for malignancy but in which 
healthy tissues will not be destroyed.” 

Two other disadvantages are sloughing 
(without, however, the danger of infection) 
and the leaving of an open area which will 
either heal by granulation or require plastic 
surgery. 

The object of deep roentgenotherapy, in the 
author’s definition, is to control or destroy the 
outlying cells or metastases that may be 
missed in the coagulation process. If one is 
sure of having destroyed all of the malignant 
disease, there is no object in adding roentgen 
therapy. In sarcoma, however, deep roent- 
genotherapy alone will, in Pfahler’s opinion, 
probably give better results than a combination 
with electrothermic coagulation. 

The author sees no advantage of radium 
over roentgen rays when applied externally. 
Applied inside the mouth, however, through 
at least o.5 mm of silver, in doses of approxi- 
mately 600 milligram hours, it has the advan- 
tage of coming in close contact with the disease 
and should be added to external roentgen ap- 
plication as securing an additional cross-firing 
effect. 

Having given the history and treatment of 
sixteen cases, the author arrives at the follow- 
ing conclusions: 

(1) The cases forming the basis of this re- 
port, excepting those involving the lower lip, 
were almost entirely inoperable; therefore 
every success is a distinct advance, while 
nothing is lost by failure. 
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(2) Any lesion about the mouth which does 
not show a tendency to heal within a few 
weeks should be looked on with suspicion of 
being malignant and, in case of doubt, should 
be destroyed or removed. 

(3) Early lesions about the mouth can be 
destroyed by electrothermic coagulation with 
less loss of tissue and more successfully than 
by any other means. 

(4) Deep roentgenotherapy should be added 
to any other method of destruction or removal 
of malignant disease. 

(5) Combined treatment by surgery, elec- 
trothermic coagulation, radium and deep roent- 
genotherapy will cure some patients who are 
otherwise hopeless. 


PFEIFFER, Witty. Axial Roentgenograms of 
the Skull. (Arch. f. Laryngol. u. Rhinol., 
1916, No. 1. Ref.: Zentralbl. f. Roentgenstr., 
1916, Nos. 5 and 6, p. 151.) 


The author recommends supplementing the 
sagittal exposures of the skull by axial expo- 
sures in order to eliminate the numerous 
sources of error occurring in the former when 
used alone. In most cases the vertico-sub- 
mental direction would answer the purpose, 
while in rarer cases the submento-vertical 
would be preferable. He describes the technic 
with great detail, explaining the value of axial 
roentgenograms with the aid of eight text illus- 
trations and eight plates in an anatomico- 
topographic as well as a pathological respect. 


FaLits, FrepERICK H. Opisthotonus Fetus. 
(Surgery, Gynecology and Obstetrics, Janu- 
ary, 1917, Vol. XXIV, p. 65.) 


This very rare condition is defined as an 
opisthotonus of the fetus with the concavity 
of the back directed downward and slightly 
forward with extension of the thighs and ex- 
tension of the arms over the head. The great 
difficulty of diagnosis is considerably lessened 
if one utilizes the roentgenogram, for these 
cases are easily recognizable in the later months 
by roentgenograms. They should be recognized 
and corrected as early as the seventh month, 
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Tue Mepicat Ciinics or Cutcaco. January, 


1917. Vol. II, No. 4. Published by W. B. 
Saunders Company, Philadelphia and 
London. 


This is a volume of permanent value to the 
roentgenologist as well as to the general prac- 
titioner, for reasons both positive and nega- 
tive. It is the privilege and duty, pleasure 
and otherwise, of the book reviewer to expose 
both sides of the escutcheon to the search- 
light of impartial criticism, and the volume 
under review is one that well deserves of such 
scrutiny. 

Of the twenty clinics described, six are more 
or less concerned with the roentgen rays, and 
it is to these that our attention shall be devoted. 

Splanchnoptosis, by Williamson, would be a 
broad clinical presentation of a subject which 
has too often of late been treated as a mere 
roentgenological study, if, in his ‘‘excursion 
into splanchnoptosis in general”? the author 
had not confined himself to ptosis of the right 
kidney, stomach and transverse colon, but had 
also remembered the existence of a left kidney, 
the cecum and the hepatic and splenic flexures. 

After describing the diagnosis of splanch- 
noptosis without the assistance of the roentgen 
rays, the latter are ‘‘damned by faint praise.” 
We read: 

“When expense is not a factor, the x-ray 
is the most satisfactory method of examina- 
tion, and has the additional merit of giving 
one a permanent record.’’ The fact is thus 
ignored that fluoroscopic inspection of the 
gastro-intestinal tract is an inexpensive method 
which, while it does not give a photographic 
record, is much more rapid and accurate than 
“inflation by air or filling by water” and has 
the additional merit of giving less discomfort 
to the patient. 

It is a matter of surprise to learn that any 
clinician would remove the gastrodiaphane 
from its place in a museum of ingenious and 
useless curiosities, and Dr. Williamson actually 
suggests its employment in practical med- 
icine in these days of ‘“‘barium diagnosis.”’ 
Nor does it appeal as modern to the roentgen- 
ologist who is accustomed to watching the 
course of the ureteral catheters and to the 
study of the renal pelvis after opaque injec- 


tions, if in ptosis of the kidney and in deciding 
against renal malignancy, the roentgen method 
is not mentioned. The mere remembrance of 
the cases where the roentgen catheter turns 
and doubles upon itself, the kidney being 
nestled in the pelvic cavity, is sufficient to feel 
that the subject of renal ptosis should not be 
dismissed without mention of roentgenological 
methods. 

Visceroptosis should not be passed by with- 
out mention of the classical work of R. Walter 
Mills. The word classical is used because 
Mills’ work by its accuracy, comprehension 
and volume has created, in a clinical sense, 
the class of which visceroptosis is a part, 
Mills has given us the criterion whereby we 
may separate pathologic ptosis from the merely 
anatomic. However, a reading of Williamson’s 
otherwise excellent clinic will be very whole- 
some to any roentgenologist who may be 
imbued with the idea that a roentgenological 
study of visceroptosis is the beginning and the 
end of the subject. 

Dr. Tice gives a clinic on Pericardiocentesis 
and one on Pulmonary Abscess. The patients 
were referred to the roentgen department of 
the hospital, whose reports were included 
impartially with the other data in the cases. 
This is ideal team-work, and yet it would 
seem that the expert clinician may fail to give 
the roentgenological features due attention. 
For example, pulmonary abscess is particularly 
suited to roentgen study, but we find in this 
clinic that the localization of the pus pocket 
was reserved for the needle of the internist 
and later for the skeptical exploration of the 
surgeon. 

The clinic on the Diagnosis of Early Active 
Pulmonary Tuberculosis, by Dr. Strouse, is 
superlatively good. We have it on the au- 
thor’s authority that “‘ninety per cent.’’ of 
patients show tuberculous lesions demonstrable 
at post-mortem and that a careful physical or 
roentgenological examination may disclose 
these tuberculous lesions. If these closed 
lesions were diagnosticated as tuberculous, 
‘“‘most of us and our friends and patients would 
be ‘taking the cure.’”’ ‘‘We want to know 
(for example) f this patient has tuberculosis 
that at present is active and causing his symp- 
toms.” “A positive von Pirquet at five would 
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give a positive von Pirquet at thirty-five, 
when the patient had completely overcome the 
original infection.”’ 

It is comforting to the roentgenologist to 
read that “‘the value of the x-ray in diseases of 
the chest of all sorts is simply tremendous, and 
the more one uses it as a diagnostic means the 
more value is one inclined to attach to it. 
This does not apply only to tuberculosis, but 
to the differentiation of all sorts of obscure 
chest conditions.”’ 

Dr. Strouse further opines that ‘‘the pathol- 
ogy of an early tuberculous lesion is such as 
to make one doubt whether it could possibly 
be discovered either by the most astute clinical 
sense or even by the roentgen ray,’’ adding that 
“there is nothing specific in the history, no 
pathognomonic sign of active tuberculosis ex- 
cept the tubercle bacillus.’’ His commendable 
conclusion culminates in the recognition of the 
fact that ‘‘the earliest possible indications of 
pulmonary tuberculosis will be grasped only 
by most painstaking history, and most acute 
physical examinations in which process our 
senses are sharpened to detect the slightest 
changes. Then add logical deduction and 
sound common sense, and the result will be 
neither wild branding of all suspicious lungs as 
tuberculous nor negligence and delay in diag- 
nosing tuberculosis when it exists.” 

In Dr. Portis’ clinic on Carcinoma of the 
Rectum we find a most admirable method of 
presentation. In form this clinic is a model. 
An outline at the beginning gives the student 
a grasp of the whole subject. Each patient is 
completely examined from scalp to extremities 
and the result recorded with commendable 
brevity. Two cases are presented and illus- 
trated by roentgenograms. It is evident in 
these cases that the barium method is a 
means of defining the upper limits of the rec- 
tal growth and of excluding an involvement of 
other portions of the alimentary tract. Men- 
tion is also made of the possibilities of deep 
roentgen or radium therapy 

Dr. Hamburger’s clinic on Achylia Gastrica 
is a valuable collective review of a subject of 
great practical interest to roentgenologists. 
Nearly all the cases of cancer and syphilis of 
the stomach belong to this class. Hamburger 
shows that, symptomatically, it may be im- 
possible to distinguish many of these cases of 
achylia from hyperchlorhydria and duodenal 
ulcer. Some of the achylias may actually have 
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ulcer, as shown by the Mayo clinics. Again 
many achylias have no gastric symptoms, and 
the absence of hydrochloric acid is found only 
by a routine examination of the gastric juice. 
Hamburger dilates upon “the necessity of 
ruling out the large group of conditions which 
at times is responsible for the production of 
achylia,” but no mention is made of the roent- 
gen method in this connection although it was 
employed in the study of gastric motility. 

Most of the cases referred to the roentgen- 
ologist for the diagnosis or exclusion of gastric 
carcinoma are referred because of gastric symp- 
toms in connection with a general failure of 
health and the discovery of an achylia. Some 
of the most brilliant work in roentgenology 
has been done on these cases. Because o them 
the serial plate method has been developed 
with its delicate precision in the detection of 
filling defects and duodenal cap deformities. 
The subject of the differential diagnosis in cases 
of achylia, where cancer or ulcer is a possibility, 
is inexcusably incomplete without a discussion 
of present day roentgenologic methods. 

Four clinics by Dr. Mix follow: Gastric 
Ulcer; Duodenal Ulcer; Duodenal Ulcer with 
Attempted Perforation; Pyloric Stenosis and 
Cholelithiasis. In one clinic we find the sen- 
tence, ‘‘The patient being a ward patient, no 
skiagram was made.’ This is absolutely the 
only clue in these clinics that such a form 
of energy as the roentgen ray exists in spite of 
the fact that the subjects treated are among 
the most fertile provinces of roentgenology. 
This fact makes these clinics of genuine his- 
toric interest, as it enables the student of med- 
ical diagnosis, without laborious literary re- 
search into musty tomes, to look backward 
into the diagnostic methods of his forefathers. 
From this point of view we may admire the 
truly profound analysis of each case and the 
truly unrivaled synthesis, whereby the diag- 
nosis is clearly and inevitably constructed 
before our eyes out of symptoms pure and 
undefiled by either a analysis or 
roentgen plate. 

But we cannot admit that a symptomatic 
diagnosis of gastro-intestinal diseases is ever 
a scientifically accurate diagnosis, although as 
a matter of clever guess-work it may occasion- 
ally be brilliant. A diagnosis, as far as humanly 
possible, should be a demonstration rather 
than an opinion, a statement of facts rather 
than a statement of probabilities. 
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The clinic on Barium Diagnosis, by Dr. 
Case, is of such fundamental importance in 
gastro-intestinal practice that the student and 
reader is at once impressed with the fact that 
roentgenological interpretation in this line 
should not be attempted without it. It is one 
of a series of lectures on roentgenological prob- 
lems in gastro-intestinal affections, and the 
present clinic deals with the ingestion and 
course of the barium meal from mouth to 
rectum. The normal passage of the opaque 
meal is charted after ten minutes and after 
2"/,, 4, 5, 6, 9, 26, and 35 hours. A comparison 
is made with Groedel’s figures. Case’s “time 
table”’ relative to the passage of the opaque 
substance along the gastro-intestinal tube is 
of primary importance. 

The formulz of barium enemas, the technic 
of the procedure, and the conduct of the exam- 
ination, are as valuable to seasoned roentgen- 
ologists as to the students to whom this clinic 
was addressed. 

Observations on the thorax, esophagus, 
stomach, and duodenum, have already been 
described in a previous clinic. In the present 
contribution attention has been given to the 
appearance, movability, and segmentation of 
the small intestines; to manipulation of the 
abdominal contents under screen inspection; 
to the localization of points of pain in relation 
to the abdominal viscera; to the detection of 
adhesions, Jackson’s membranes, ileocecal in- 
competence, colonic stasis, and affections of 
the appendix; to filling defects, signs of ob- 
struction and the fallacies of the high enema. 

Dr. Case’s promised book upon the subject 
of this clinic will be warmly welcomed by the 
roentgenological world. 

This review of the Medical Clinics of Chi- 
ago leaves unmentioned very many features 
of the highest clinical excellence to be found 
in this volume. We have confined our attention 
to the x-ray work or to the lack of it. 

The teachers, who “talk down” to their 
undergraduates or post-graduate students and 
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carry the idea that only so-called “clinical 
methods”’ will be of actual practical use to 
them, should wake up and study the books of 
the great x-ray firms who are equipping towns 
little and big with apparatus of the best modern 
type. It is not enough to refer patients to an 
x-ray department and incorporate perfunctory 
findings in a perfunctory way for purely orna- 
mental purposes in a case record. The clinician 
instead must be thoroughly trained in the 
greatest of all diagnostic agents or else in the 
process of medical evolution the roentgenol- 
ogist will emerge as the clinician of the future. 

With one who rises to expostulate that there 
are cases and yet more cases where an x-ray 
examination is clearly useless we would agree 
without comment. 


A. W.C. 


OrAL Apscesses. By Kurt H. Thoma. Rit- 
ter & Company, Boston, Price 
$4.00. 


This is an extremely valuable publication 
which should occupy a place in the library of 
every roentgenologist. The author’s method 
of handling the subject is comprehensive and 
highly instructive. It is somewhat unfortunate 
that the English is cumbersome and often 
faulty and that the author did not adopt the 
terminology which has been adopted by the 
Journal of the American Medical Association, 
Surgery, Gynecology and Obstetrics, and our 
own Journal. 

The value of the book is greatly enhanced 
by the excellence of the illustrations, both re- 
productions of roentgenograms and numerous 
photographs and three color illustrations of 
pathological conditions. The book fills a much 
needed gap in the literature and will doubtless 
enjoy a large circulation. The work is not 


confined alone to the roentgenological aspects 
of oral abscesses but includes the etiological, 
pathological and therapeutic phases in, what 
appears to us, a very comprehensive manner. 


